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^srm fW^n®ra, sSsrra i 
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’Rsi ^['trsni 'srr 'srw^ t*rf^B §55 ■srt*)jf^i4 3 rt?h sw? ■*Tcara als^ifStB 

3^*1 R??4?H R$R 4M<M SR^Tb ??\ I 44R STbRs ^tRER <!R%%5 £T^f’ rt 

‘^rrr^ ny *N%?j g?fr#i <3 mcq ^w^^rtrrr wt 1 RRFsH’tjRR ■w 
4 afoft ^«moi fR?*R ald^SoR ^ <rc?jre rSH ^ wr^rr * 1^*14 1 wtt 

4 - 35^0 ^'asfbC'a rrtir<r 4<ift w •srafwmc?ra >riiPivs ^<t 1 'am 

*nw tjrttr 4wch ^rarwa f^s $*wi*r W^4 rr $tcr* 

*Rt4 R4(Rjfl '^l^rB^tja £R|$ V^(,=l Pt (,*)(, ^ ii) ^fDt^ ^It'R Ism ^1<P*I ^3-5,1'Jlfl 3.ICB 1 

^ ^br^i Fj4*t ^srrfr ^fwra sitrrs ^«m v i4^t4 wri$• fs^i 'srm 

t^FtffoR wr$ i 3p5®$t 4 sritr nrtk ^fsr^mrra 1 

wrftn f 5 r^raR « v iiij^4 (rtc&j f^ra 'rjrr, *ftij^8W<i ■sir ®^or *w aft f§R 
^ a?R{j i p8'5RpRR at?n®R ^?r 1 3 carats rsrrc'R ®«ra crrs cert, 

$a?sRt « srere 'awra wtcsr RRtf^ <si«jjm^'<i< «lft4'Bic< < 3 1^5 'jwwwi 
ah's wi^, 'a*oRf%%4 ^ici^ ■ p T^T s r*t t*i**pi tRc&j laRs <3aR R5i?R ajja^iR 

'srtMw >a atR3 srf%f& siarnR ataRR rs faaRRja <3 fozppjpR af^R aRt ~sm% 1 
\51^ iH TftRRtaa ■»i'b 1^ 'Q ^KS-^J'Skis fa4B 'af*R 5 ^?l ^P< aic^ 

'aa^afastf a 1 ^* 84 ^ 3 fR?R cam a# 1 

^T*TT a# ^4^ 7R-*maa "STb <4 aiRRMfiJ'S mrtfRB 7Fat<f 'Sjanaa^R 'Q '5faf*fa f*P4T«ffa taa 5 !) 
*r«ic< rr^b i >i4>wiPi'Bi 'a ^rrasn ^n»n ^ 1 

afknw ^r^troc?! wfl ^ ^tm snpm, ^kr ^4 ^t^r-«a?r 
^5. C5TRRR 'Q v 5. ^>rn «IR* if) 4<bll)^*Ht4 W 

ao>4>m ^#4 w?i £r4T*t cbrt, ^^tobri <3 mm ^t?ii 

wf^B 'sitmar^ ^f7o 4 ^ fwi'ra <itf^ a^ e twr«ir^ ^fwt 

1 

Rt4r t # *m ^tRn f^5 tr ^^1 wRit wra t'RR 

^4.W|Rb| 4RR 4ijf^. I >)4Wa 'SJ^H 4l»)'il 4^*11I 


CT, 


f4^s 

«. RRI^ ^4# R?5 ^iWlf 

O 

'5(*m , T4 ^Rf*R RR1 









m 


£r*FTc*m 


aR°ilc | ic*l*i aM mm^tfmas mnea feyp'o^acHs ffic^J f* 1 ‘ s Hs > »i \3 a&T^pm^ 

caffe (miPifrfa) chC'la sMitm 1*pmfaacaa faea RRjjj R<x.<js ^ai fafoyj ■‘pfafU a&a aca i 
mat area ^ w v iiij 3 jfb mpift ^carffimt^a^ica <3*sa asata 'star caa mamas camp 
Mtsa aea i 'srrsrar fa^rfsm campeaa aear majma i 
^ atf& sas facaaia 'Q ftc$«wi mpif aftm 
asfa* ^i^vi >g m-iwiftm aeaw i 

catwrfm mn-ml) wa asat aea caw atfta mat aa^t «aaa wta cs^t asaT i mea 
*|a mi aaeaa aeaj sn>*ii < p*k'$ at aea vu.'oi meat ^isi«i <psi caemt i aaa^fem 
acateMcaica mrearsat 'meat aa®? aam aata mm atft i 

ateaa aa>a5ia atffe saim mi, mata ^ mfeeaa a^tfaastf ae^aa carmma rn^a mata <3 
mannas «%aa aaana mat. asfofet« artfctfpm- meaa atfta* asm ^msafros maa 

asaft i 

mfaarcm'o m ^pmemi mamsa fe^a*^ ataeaa ®rt ca cma feaea*t maai mam 'Q jpma atea 
^uiaaasaai 

"few ataiftas aataa- sm am” atffe aama-ma f 5 ^ « ^easma mar-mftwa mem 'fea 
faem caea mam mjma asaft i 


mmfe, is>s>b-tt 


fa^tm 

m. aeatm mat% fats stmSf 

>3 

amraas stataa ata 
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■i 










•rrtfr 

g 5 OT *p 2 f 

i. wc4 w«tf s 3*33 f^ (3^, w <3 3n%u ; 33^13 gai^ 43*. 4t33 <mra 3^ 
*KRti 5 tm^ra 3f%^ 5 to* 3 jfrcffjRs *^en ; ^rM <j <n*s<j gjm, x§m * ^3t33 33% 5^33 $33 
i or c TsrKm a«i<w wnw wrrwf; 333;# 3<pf% ; 43^ C333 ; ^=rr«rra c r qi^rfs* 

c^rm 43?. NaCi 43?, csci 43 <35*33 a^1% 1 

*. 9 Rrm«i3 *\fa 1 vbwTJwci gi*wi«ifa$ 333i t i3 tj*i arciawr^ « <3333 ^ 

30S*I; ^mf^»<P; '53 e tf335; 'ail^lkSlFto 'Q v il<wMR^ «3; <.»)lc ff l*! c'o | @rRs>3 ^53^33^3 'Q 4W3 
<ml3 I •(TPITTf^liJ 3*33; 3% 3^F3 ^tf% ; '$C*1«$fi3i f33T13, 3* f33T13; s<J ^Ttff%; 

'5(ni%RI e t 'Q ?C*H>I>H 'SlPif^ I 

\s. 3*fra 313 ft ? ft®*mre3 33535 ^3i; gsrra otr 'q w^Pium gfra 53 a 1 $W3$W3 ft3ii3 431 

gfra 3i3ftre $c*m$w 3 «ig3K3 cefttfasWi *tfra 3t3ft 43* <3 

^iSl ^*13^3 CB^fteTOg 1 

8. 3T313ft^ 3*131 g 59J5) 3*1355®; 'Sn c Tf^S 3SC35VS; «UIC'0|»lmSI 3*?lTT; C^IC^R 313*11; 4^! 3*31^55® 

’llPlP®*) 5 WR '*K^<q c 1; fn-iRPi<p 3§t353*1 'Q '5|]il-'^13ft»1%35 RR>5| 3*131 I 

<t. wm-faerm g wig*i-fgwi 3 *t; 33335 's faerRc^ ftftg 33^33 3*^; wi 3 *t 3 *mt 1 ; ^frag-ftwrai 
fgftgrt; gtifggig 'si^icvU} *riMft?rra v irvji«’ 1 !W( 5 ; «n«iifiiH sioimgwuR fgf%g ftfoRi; 
3i3 e t- , fgwi3 e tftf%g5 wprmf^s *t*rgi 1 

<!>. 3l»tUlft<5 3*33 g 333113 W=T?J 3*3t33 x f^j^g spjsfe; fgf%g 33?33 3*33; W-«lBlf^, 

. ggwi#, 3ft mb ggtgi#, *frs^; 3^33 33^33 *rcw cgtoi3/3iiJ3 <tfi3 5 p*t^ ($gR3*m) ; 
TttC5TC5R 3*33 <3 3*ft$ C^PPJ^a *rf } (R^'t); ej*l«l'S»W?l 

'S i I Pi 0'S 'ail^Pi^ gMj'Sl; ^Isl 5 ! '5[^g "ail^pa (8 C®fIW ?.C»l < Rij'1 3<fe) I 

gmmf^ f^nrm i *rt^?r 1 *tf$?j 1 <? , rR e mf <3 ^13 

C33R R&jiw 4R«rn#ra 3f^g ; *it%?t 'srf^r^sf; 

C5Pra ^aij wt; 3*NR ^13; 3[^t35fl3 ^T3; 3 , ^f^5 fll>j|JlPl4 f^flRmi 

'3T%I 3Q<^H %fT3; ^ 37m3 3^ ?\m »f% ^ (energy diagram) JJ& 4R«rmf3 

3lj3<5'DC«1SI f^JTR | 

v. w-w g ^3 i 'o«j*f^iw<j gg 3 ; ^a ; gFTO 3 -R°s^ 1 % ^'Brtsp 

(?I3Bi£| 3^5.; ^t^pR 5 31^53; ^TR’^of <3 ^oR 33^3 I 

b. RWijPi^ RT5ITt3^ft S TTWRWft 'Q 43 3f%^of ; 3sf%33 ^53^ f<f^3l C33R ^sR33 RT5K3I 
«ITfr3rf33l3 GFRTt®, ^ 3^313 ^JlPt3 3(33^3; 3^ 33^# gl3J^>l $Wff3 I 

3 TT% RMfW 'Q 7 Tl 3 Tf 3 nt 3313 Kp 431 Kc %Tf 3 353 f (^33 ^3 3 t 3 t 3 35 R ® 33 t 33 ); 

3TC^c f3C3!6r3 ^3 C33R N 2 0 4 , HI, PCI 5 , COCI 2 ^5JTf3 3f3Rl3 3l>1l3f33> 3rsuf3^ff 
3Jt3Tf; 31?^, S5T3, 513, 3«T33s twffe ST5T3 <3 ^n 3irt5t%3K33 
3^*#R^ RT3IT3 j 3I (^TR33-^JIWlt33l « 4^ SP^) | 

i 

^?-sns 35333 o>3)-t-^ 




VI 


>e. Truma^rt % ms 3 'st^^t ^m-, mm faHmh 

gacaa pH ; ms, 3 awra gataa p h ; PfaPras; fr^fr'R; >r^5f ^ w^ 

Dft(3 M H ; Pmresa .wffarafim swi*im awra gat'ta *mm\ 1 

j»i. ^<? *rf^tf^5t 3 ^<? f^jm*t * afaarUst; *iPr® at gaii faf%g amrafta 
aantfa ^ 9 , afaatf^si; anarosa 3 4 * «mw ; fagT«, ^Q^iH a*ppja ; f^R e t i 
fkw ftcsapta storm 1 

atattiPt* cam ? anat-fatm fafisar are ttma^ caicEaPtam e° ft fa-, t. <ot. »<w. 
[E. m. F] ftfo, afasaa atataa ^<s, swrafaa carea afca ; srr^nt^ cm. ^ at ari&tftl, 
ama <jlT>ifa ^j|f>i; p h lafra araata ‘pw t^M q<ic v Is ' 5 tjT5 la^fa *1*5% *3 <35 «jNJT I 

i\s. atataPra afafaan (ftfeata ata at ca»t) s Rl^iiw *tfa ; ftftam *if% statatt^s aata «aia : 
Ptfoura am 5 ftfam amfaa^; ‘]Hj(»w< fafaau staa area taH*ar ; f^Stn area Prfaat; 
afhnam ^f&i 3 ftf&aia^ %aa ; ft&ata «tfaa $aa ^sta, ata 3 aww afofoiii; a«M4 

ftafa; Sp5T^ Pa ^SjlP I £ma SRStaa 5 '3*1'6fl$W3 PlW 3 

stfoaa srstat<w amiasrFt'a gaa «iiwimi i 

i8. c4m^wi a*ft?rf%i%m <nf ! aaat^a $t»i<PJa'i 5RiI <3a«, a^fra ataf*t; c»ik*1*l refa <TC^f?I 
a^nwfta *ifl#ii atafta spfta (catftam «w GFrfaa) cataasssa arfa aPa^rea «rnn* 
ftcw ^farwa, onPa <3ai atPa are PPat : ^rea'awtt^srnjrea arere <3 afta/mta^ 

<3ai (,S>l»l5'» J i J iws airea 3 atPa are 1 

i (t• PlPlUi *tTta l Pfeji »blt>ns §®?l; osl^ *f4 liR?. 5t.*l^ > 5 r l J i'®srl I sMIfiPi^ • 

PRi»{|'s|j aiTPRI 5T53I5 I 

ife. ^*t-IA «<^*t-IIA rtt»Pr5l55 I s-5^ ^Ift5 cage's C^5 <3 

5MRlP^ «rt; '5mi%W c 1 *|^j '^l^rOStH; d F#5 3 *ftP|5 7TW f5%5T; «#ftl 

'ST5fT^pp55 RQkJII; WRH ^l«Ut, gMJVil 35*1^ <35^ PKI5 5^; 

c»iiffc«iV{ Gtiftm *i$oiai«ii$fc; cmfferrm 4i4w^ 35 ^ <?nfeTR aFR5t (i) 35 Pm 3 

TOI5I 

at.n-IIIA 3 fla-IVA ^ftlR * *rf» C5BR, 

rniHftPBrm, 5 ^, .PiPrr 3 (TO55 «i«ii^ 3 3 

fjpuffi; c5t?R; 'sm^fgnm; 5 ^ 3 P 1 P 14 H cjpi<i^*ihw wma 

' 5 m 5 5t; 551^5; PlPl^l; BlWWpijN 3 PlPlO^cBil 5J55H I 



vn 


^ ^BFf^r Ttomre gf^t »f*qfea ^ ) 

•Hewfws® ^rntm '>w4Im«j ?ig«tt*ra nrat-bb c«t^ <?$ ^fnt ^obb ■^rra^ man- 

f a Tsj/ 1 *ff8b b/faR«l-'b/^oo8 («K»t)/OoS> ' S JT$ «f||<q^\o SJWR 'aisles b.ob'O ’ 3 TT S T .ft affaRl 

<rer?R Iws a^ «N%re <#yt ^<j^v*> i 

<2J%j 4Rt. ^*tjtaa^rei a*jaar a«rcR « ■srm ^*5^ 

PhtfPW OWt 5*1 I srf% WJinBI *Nfca ‘WH^’ (stem) Rt ‘^tTW 

(scenario) 5t ‘TlfrlW (situation) R59IW ^ ?TO5*1 S|*J 4RK fa (23^5 <sMlt>Pl tffl (MCQ) 

®«<m ^t 5*1 i 4125 «rom^i f^?j Iwt >H^r« ^a $n fcsft ^ *rfhvt rsto* 

5C5i 


*mrt« ^ttr r«Sr s 

» «Ml«a ('S'|)*|) b^T 

^-fasTO 8 TJBR^St TfrlCTR 1 ** fift ( 8 fl> 8 80 *W5 

CSjfP 'bffc 3?) 'IIW I CT C^R 8 fi> Jfaj?l $^J?1 f^5 I 8 X b o = 80 

a%ft STC^a CTOI 45sf& (stem) RT ‘^tJ^T (scenario) 5T ‘^tiRRI’ 

(situation) atocs I >43*1?) ^, a, *t, ^1 ^?3 f*)c°l SaH^ RxfjpS C^llU 8fi> 3?J 50 a I <71 lU 
'1 J< )<1 5.0*1 bo I 0<wa- wM^ss (memory)-b, ^*lha -*sn (understanding)-^, STCTTt’t 
•r^'ol^oa (application)-O, 1s^»l *tV5R5?I (higher thinking ability)-8 I 

*1-^513 % TJSRffa SfJ (MCQ) 8 vstf RW 

(7Tlt> vixfft> STf) SII4W I sdf^fS StCJfS i|M ob *i**d*I I '9d X b = vo<? 

mcq 'flu <R*rm *adffrfe* £f^?*(Tt * S5R, awta <3 ^ 5 ^ wsi sj*m?nR?i wrj 

crte* Twtffw 80 %, v»o%, *0% « bo% a?j «rr^ 1 ^r « 'sr^pr ftt*i (bs+bb) = 

MCQ (* 10 %) liR^atSTf 5 ! 'Q S'D'ojq ►pp'ol^oiq ftZi 5 ! (^+0) = bot^ MCQ (^5o%) ^l*PC^ I 


(v + a) = ba- 

wiIp ai^t = a 

<Rtf^ = <? 


- boo 





VIII 




§ ^ 5 H%t 53^17515*5 aq s 37 ®T 55 aq faro *5755 aq 575 s 


(i) '6 sIh^ s 5 % 51 ^ra«t 55515 i fwt m^-, 4 'siiti aqfil 575 «if% 

(memory). T^jgf | 4 jq csf^s afos f^Jj l^ffa 75(51 55515 Wo! 

* WR1 5175 1 4 Wfik 3q Ttl'STf, 'ft (what), 755 (who), 55*15 
(when), C5t315 (where), 'ft 75R1, *0lc , 9 57*1 5'®)lR aq751555 “W 

I 575 aq 5551 551 4 aqf&T® ‘^ors’ 5t 51 

<qiR>4»l3 57® ’TO I 


(5) '5q*Tf5»(j s $5 
(understanding) 


g l1$® ^C^CS, 1^51 5lbl$ wl; 4 '3117 , 15 ®^35 

laasaT's 5751 laiT® 55 i ms aq ‘^*m’, ‘^ftaas’, f^tu, fiS 

51 7Tt5f*t 51 Tiijfoal Wl 55 I 'ST 57® f<5U5*j<( 5TNT1 51051' 
I 4 CTO ‘ft 7515115’ ®1 ‘5TW1 55T 51 ‘5*131 555’ f®Ttfa ’•W 


(vs) £frm*t 
(application) 


( 8 ) 5 DO'OS fo’O’l 

(higher thinking ability) 


1375 sq Wl 55 I 

ai<5j’l^o<P 7175 s ^ Rif's ‘58(3’ O ‘51*j5T33’75 s 3«3 .S^TlH 5 O' 

iqnsg 5i 55 ^twi 57 ® 375ti 55515 wst 1 47 ® ai^f^o^' 
7175 s '5ff^$ *0 '^5153 57$—®^$ . a^jf^ , 5*151, Sft5P 5|^5a, 

‘aviajlIU 55t5R 555’ 'O'flil'ttlM ‘51155 555’ 5t ‘3515 555’ ftsTlft 
f5C5 a?) 555t 55 I 

4 5(171 ‘^555’ 51 ‘^tPW’ t%%5 ftvffs 1b^3 W$I5 ^5®5 
7JT5<$T 5TBTt 5551 55 I 4 sqffc ^155 O Ilk 155735 55^5 5551 
55 I ‘©^55 1^33 W$t’ 557s 7513 f5555^5 ‘1^151’ (15715 
7175 s 755155) O ‘7(l7Sf31’ (755155 7175 15713) 451 ^355 51 
^*tJ55^%5> 7J5T133 O f7p5I^ 35.1 I* S'!® 175 s 7313H5 I 4 '51715 
aq ‘157*131 555’, ‘TJ5Tf55 555’, 31t<®f fajai '55, 5555 555, 
‘< I [I'$ J 15157351 555’, ‘'55 I 5555’ 5®ilRt 13 RlCil a?f 5551 55 I 


(i) aqtk$ ‘ 55 ’, ‘5’, ‘1’, ‘5’ $®Ttf5 317*15 570 4755 3fl55 '51555 C5755 >55^^ 3?f- 

5 T 5570 5 T 75 I ®«n)a 4 fD 575 C 5 tl 555 (unique) I 5 ^) 151577(75 55151 s 51 ^ 1^57555 C 55 R ' 5 H *1 51 ' 5 f^ 7 ^ p t 
5 J 55 I 5 5551 5175 5 tl . 

(^.) ai^J'^p '57555 4 < t 5 fb ' 5 I 5 rf 755 ' 5 Tf 7 5 Tt 755 551551 455 I 155 5 551511755 7(555 5575 ^flai 5 H'ofs ^51 5175 I , 
(O) ^ntaa 5 c^olss 7(55 ^ 5751 ^ 55 ^ 5(5 7 ^ 557(^575515755515 C 575 5 l 5 l 75 l% Pi<ilt >5 5 * 57 $ 575 I 

5-1%^m § ^ 5 »Da 5 ^fi< i oPi aq (mcq) 

5|[f^<rf5l5 37^50 455^ 5^55 51 ^*1)^51 51 J 3-D*il 5^5J (stem/scenario/situation) 515575 I 45 
%%7$ '5$^|7 5 TI 1555 Sos (options) 7(351 515575 I 4755 5751 4 <pFD -*l1^5> S'QS (key) 451 '551^751 
1575555 (distracters) 51 ■’llW ^35 55 I 4^751 '47T5»T75 5551 55 755 757(5 v t<J)' s H'D5 1555 

5*5175 (T(^ j \clcis f<w(® 50515 ’p 517551 




IX 


a^Pi^ibft a?ga a4iacsi g <$R4ibR a?j facing %a aacaa^a § 

b I RtaTaa <^Pl<1bPl fif^J (Simple MCQ) 8 4*H*ofl Wit aWl W4T RlUiaa a*R4lbR a?| 
414^)5 44 | a;|c<ll44 4144 4t 4T4J '5*^1 ''I <P*^C"°t ’41^ «KU I >344C4 ^llC<P R 5 ^ R4fc| S^GU, 

414 "STC^JT tll^n# 4fi5 y(fof S'Gfl 4IC4 I ^[*[4144 W4 Wtt < PiK.'0'G ^ UiK/IU 2fjf 3.00 4lca I 

*1 4$4^ Trsrrf 5 ®^! <S% (Multiple Completion MCQ) 8 Pt44«ffa 'SRaiaa, 

acata 'Q aw wit 4ata anj ^ aacaa asf w^s ^ i w feata i£i aataa aqa 
aiawcaa aa 4fi> ^saj/R^R/ataaf w«f 44 i ^g’pwi ^oar/laRTfe/aiaata acur bf&/3ffr/'oR •hR"? 

^.O'o ’IIts I ^ ^oaPPJtCa 5 -ilRrtfl 8 fi> R4 si S'qs Cti'STn 44 I f*l*t*l3iTC4 4 8 fi> R<p?i 5< 3 si C4C4 
bfi> $*54 4f4lt 454W4C4 I 

U I ^5rf%g 4$R4ibPl «P5 (Situation Set MCQ) 8 4^4 <*R4lbR 4?J 44sf& 
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9 Id: www.facebook.com/tanbir.cox 
CQ Page: www.facebook.com/tanbir.ebooks 

(^) Web: www.tanbircox.blogspot.com 
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43 <34?, 4fl4fl> flit's 4TC4, <»k4 C4$434 Hilt^ «fl»*il«4 441 43 I 

(to 41% ioo° c i ct C 4 H wrsrrarra 434 4 % 4 rc*i 4(344 43 i <4 

4T4NMI3 C4H 434 44TC43 <1^)3 Ft*! <tlfal<P 5TC43 44R 43, 444 C4 434 4% <fW4 4TC3 5 I 

^t %4 Kt*ra arc 41 ^4 aw 434 4 m?fa wfUHteiw arc 4 t ^4 4141 41411^ § 4 t 3 ^€®r 

m wn, 4 $ 414^3 $43 41% ■Mffru** wn 5 C3*rc 41 ®$ <««iw^ ^ (8848 m) 41 % 

43 71*C I ^43K 4314 514 faC4C3 414 514 W 760 mm $44lfaft3> 4134 *5^43 514T4 

431 43 I 4% 1 atm = 760 mm (Hg) = 101.32 kPa (fol4l4Jl>1W4) I 4^ 44fl<3 WW 4t%4 
blt43 $43 fa>sj>l fa'Ss^*!, 4£3 4) fa<6s%'ol *j3$ 3*3 I 

<334 f^4ft*l 44tf 4134, 41WAC4 4tlW WPI ^4hifa<8 4t 433 43TCf?l 4faf*t4 
43 I 4l$4 4411*5 <3 «riT^T?t 4fa*P&43 4 fail It* $«*4144 (sublimation) 341 I 4^1, 
4J1CTtfa?mr C3FWt^, HJl4«4lfaM ^i 41 *f?T^ I 

■•lilt^ 7 TT < Tf^ < t 1^*1 Cbl'c W4t <pI^* 1 , W*I *8 ’1)1^1^ ^<>41 y'bl'Q JlTBFNl (plasma) *iIn4 

' a l < l'HI *fl4C4 Hits I 4|^Itgt c4H C4H C4*rPTI41?I *PTf^5I 4?J4 «plU^ (liquid crystal) *iN4 
4^ « 4?Pl 4^X4111 4N^T^C*t 4f4ffi 44*41 «II4W. *tfC?I I 


i.v®l ^?R^?1^'QSfmt 


Liquid Crystal and Plasma 

(4) *'ptt»4 t 'on*l 4^4^C5?1 ' s TC*0' C4M Plfa45 QiNlQ)^ fa*i)H-4N *(T74 »TT; ^1^ 

WC*14 SKl^-«rt (fluidity) «fR4 I 4*Mfaf4 C44l4t4l?J 4^1 WC# 4 < 34^RS ^*0 ©Sfltel4 

fa*ul J i-4N >4lt4;. 4l^*l ■*lHlc4<i d4l4.-*r4 8|lt4 4t I fa>^ *WR^?I '^w'ol (rigidity) *llc4 I 

4144 C44T4T4RJ *f4t^ 4m, 4lWflt4 4flC*l WTt 4ill4fa 4^4 0*TC4 44 4IW 
^dltrffa'o ^84l?f 4J4fl» 44^ 4^*^ 441 4) 44W? 44t^ft> WRI 44 f^^Ul 

Sf4l4 *ftf 4 ^M»t4 *df 4J4?,4f^4 C44t4 4t ^4fl»I45 44 tju'el *T^ 4 4IW14 *T^ Sf4*44 4E41 4t^ 
44^ 41 44*ttt4 444 ^4fl»4 44W 44t I 444 *4fl>4 44*^ 414413114 ^4 4T4«fR4 

fastlet 4GII 

pw _ . _rK . 

(W^) - 


4?J4 ^n><? (44*4 444) 




> ^°i 


SWI ^T't^liHlw T l«1 , i (melting temperature) C'TC^J ^ 

^mtat (clearing/transparency temperature) ^Rt ^ I 

i ^3*1 ^nJc<M WPr^j ^iic^ i otr- (^) ^ ^<1 <$\*\ 

?rcin SHOT C'tHR yr (7PR -CN, -N0 2 , -NH 2 « -OR tWlft I C^TtRR 

SR*T Tsftzm ^5R ^jRJ I (^) 

(4^43 4114 C<Rl^4 44?J^S W^T 4t4 CW1 'c=c( <3 -N=N^ <4 4114 I 

Wl 4^ 44 43144 414T 414; 41^ ^ 4<E4 4^ ^ 43 ^1444 4Tf 44% 41^° 
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i 4'- (Rrftft wsmnro 4^ to®i >^f&4> i 

7 ft£ < P's f^K^f 8 

y _2' , 2_3 

ch 3 - (ch 2 ) r^Oy^QV CN 

*i»i*il« ^«.*f ^ 

4'-c*rti$»i < i $Rh i $i -4- ^ r d R^gr^i 


'ailwi 'ss«i ^R><p c^U’la TO 'Q ’lli»Pi<i> ^i'x < p's Pkn cwf 8 

O 

(a) 0- <P> -N=N ^O> COCH3 (b) CH 3 0-^y-N=N-^Oy-OC H 3 

4 ^^ i ^f^ -4 / -t < »rrCTfjw ^rrwr c<hWh 4, 4 / - ^ i $ftcv if fa mjiwrffr <^rftR 


(c) 



^TTf^nPR ^?PT^rf^ 4f*T5 Vbl^W 4* *tP(dpfcT3f (^pRlStlJ W*T **rft4) 


• (b) «ik«1l4 *ftf (optical properties) 2f^R 

<KS I ^a^Tfl^ C*PR SR’^t-^RT^ (digit ^C*t 

W ^Pf^s 7^s ^SM (*)■ TO TOTOI (temperature sensor) %TO TO TOI 

'Q Pun 4*it4M ^mian^n ^v*\ c^f*f ^iic^ i ^t^Prnsn? 

*f^TO 'EM 'BIIWI* TOT M *$ (m (violet to red) ?Wt TO I <fl^l 1*W 

^wiffca toiwj ft?iT-<ra%5 ^ aro tot ‘-hi^to to 

^ i 


(«r) jrmt (plasma) s 'wf^pp to tsmrajra cj^R 10 4 -10 3 k (c*»ilto) ^smrara ctr-ctr 

<tm$ nm^tn to*to *ra tsiwa ’rot't, c«f^ tcrojS 5 * wt«t ^sa to*to to 5 ? i «m% to*to 

*ta aropF 'strr 'G $wy5wa *n*n”nf s t -roa^« «fRFia TOntfa <u^t «m*iict 

3TTOt W4t TOT I 1^f>lj|sl frfc‘IR (fusion) ’GROTTO CTOI, ftf%3 TOI « *I§PHTO( JtWB 
<5*l1^ri% WRT TO I ^tTOan TO ^ CTlfl» cW^, 10 7 K t' R®ftfllWJl 

R'Shh stHsTO ^ ^TTOarf ^ i [^..^8.'^.] 'si^c^.i 3^>^i i 


i.s i *mvte '5|^3viic»wii ^m«r 

Causes of Different States of Matter 


-, 


c? 




# 


c? r 


(=f) 7 rtTO e t pfrortn f^f%^ TOtt^a t%R c^bs «(4^1 t 


TOBR TO^ft ^®ic v ® 25°C (298 K) '*M>IMI G 'TO?^ (1 atm) 5f v lc < P CTOHU I 25°C 
WStTOtarTG ^ ^ I 


TO<n wrfR CT, W51TOTO ^ W, R«I5 TO«t ^tWlPR *tlt%t I ^ TO*t ^t? ^ 
^STO ^ il^tira TO1 TO, CT TO TOW^a TOTOF ^F^tTOtTO ^5t ^VStTOtTO ^ftsT 
TOrf f ^CTca TOas i <ri to TOtt^a ^wtTOtaita f^ tst •r^yiTORrta »TOi %>rca 
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<srct. ot *rort<s »i*hw wsmtaim Rw « j-^Uhw *<fvamtarra <r *roR 
ws m ta H s f^ww «m*i Naci ww (8i5°o s^mrarra §*rcsi 
wsmrara i HftdJiwtWfj wfGHi®* (- i96°c) <pwt < Mai? i ^it 'st ■^'smtarni 

<ijr i 'sH'jfww *nR?i (ioo°c) ^Fftmtana crai <rR arai (o°c) <p-*vom*imi wwt 
<r ^quiu *nR wsmtaira *ibt^ i 

(«t) *f«RW, H^*H» « ' 3 rrag'Srt«tR* ^T^«f R*T i 

%*1 %•} dHIC^fa ’1*i*iW ’Q *<£b*1l'«P %»J ^8 I '*13 ^13*1 3*1 *FfT$f3 ’1<H 2PF% I <R CS>H ^PtI^ 

'sr^ "fB ^b ^ e rra i W*ii<£) ctRjpjW ■fB^ vitw <R I'flwJ M, ^*rt *3 i 
w^iieti 4 *r ^ MiWcss st% aw swr 'srw^s 3 *jr, <*i «u*<Ni* 'stersKRw 

"oiW^h rot i ^hr «tfo»i ^c«i<j*5c*is 'swstPr 15*13 to '»ii < ?^c < i?i *ifon«t Pi^d *pm i 

^ras'^T'tR 3 ? 3W3 *iR 3H R%»j ^ i 

3rRrrsft«tR* ^»nt TT?«t « 4* erstt i RR3 #w « ^tur?i 

'®IW*'aiMR^ SC*ls *lfanTC«lS 15*13 Pi'6<i*f1»i I 'a* Ws ^WWT'lR^ 3*1 Pliil^W (factor) 43 ^*13 Pi^S 

*KS I 4*13 Pishes** TRST 'BCfl^UtJI*tJ ^*1 ailJiPto C3ft*t3 '8|(tH»1BM.3 3W %13 £3BJ%^ '«il < p4 e t 3*1 <3 

c**iiw«i nnffc’i *1%, W3i#t ctH ^ o^snm 31 «ft-c*n»i *ft3, «n*iRw m « *rf*W3 
twlft I ctob- 

ji) ^miPw «rwrai ^ft*i fra «nwi cw, Naci 43 <mw 8i5°c «t 

«nnf^ csHc*p *43*1 31 *m% toc® $.(,*1 ^Ifn-n^w 33T3^f 1^l?I '®iI < p4’ , 1c < p 'iiFoa 1 *) <psl{i 

*1^*1% tVIlWil «IIIH*1>j^W 3BH I 4 <1*1*1 !W « wf'G'IIW <p 

C*lft ^ l ^l«Pw (.4lHs c^cat Tjq's*) ^*tt '=ilfi*i*i^ I c^lc’R 

c**wi ^rt*1” <fl?i il ^l’«j'ai1«Pi^ '=i1<p4*1-Pi < p? c t'’ Rc<it)*il ^ l 

(ii) tows *i*u«ii4) ctN ♦jic'm ^t*tf^ ^ CTBjpn <m%i ^R^nn <fTR*i ^R*t 'aiw 

«lW*'S|Mft* '5fprt«t *l%n«1 | cwi, CH 4 (WfUnl'W -162°C), C 2 H 6 (^15*1 IW -89*C) tsrift I 

(iii) C*fWH .^’ SffW <ailKp» *i*il'$|^ ¥1^ 'Q 5T^ ®Hc*p I <pc*i 4*?!^ 'SfB^ *)*iI'^|«p 

€fW ^*1?I ^ i 1l v 5( < P dlcasi IRt*p ®llc4; c<i*t*i, CHWiS ’ll Pi (H 2 0) ^ H ale® '5|TtpR 

<hrf *ref « o 'sntPr^ 5rsf «nw i ^ c*tt*n?i w^r#f <^«i^ ^i«n?i c t 
'®f*warR ^r*i i ct^r, ’iiPi *n«mn ^t^warni ^*i; 4?i ■*^^»iiw ioo°c i c^h c^h c^trijj 

'S|<JV||}| «trre CW1, (C 12 H2 2 0n) I 

(*t) q ^rarr«tf^ i 

(i) ^(l»i cq*lR, *3WS<5n e lftfa ^*1 Rpt «ft^ iiR* ■'isctx.tl 

i '=rfs^ ^nrc«i ^•3?^ *il54tU ^ f¥^5> 'srrtr <ftw rc*i ^f% *rfs 

S>Cf5; ^ '9MHIcs» ®PTfC^fI ^R3«n I csc^ ^R^THI '3(l'aitaiHPl < P «(1^4*1 (Rf*t 

^>H”lt^ dcsl’1 s»cs ^ '3(lrs8'^HR < p «il^ fc 1c^ ' 5 lf^^I s^c^o ^ I CS^X < pf5»i NaCl ’W»iW ^®T 
815’C I 

($) 'fts*1 CS*llfJ, vs Hti8' s lHfS4 **11^4*1 S’fS'i coctJ RTC^P> ' a TN8' 3 iMPls j k jfi'^ 

csR i 'ft.l^ < ? 4 i i5T*t*t% dcsl<1 "Pcs ^ 'dT@?'3(MR<p '5||*P^Sc < p 'aiFss'ii <psl I c<twx, dins 

^»i loo-c i 

(o) *1 ji 4)« cs*mi, 'sn^s'sn'tf^s ^rp^®i «frw dRi'di^*'di e tf^ b^ 5 -nsc&cs irR 
^51 'ft ft «IT1% Piw 'ftMMItfllfi ^l'o*i < mc*i v slc i in '5|l^j8'a(HR<^ 3R Cdcs Rs*c5 'ailc j i 

« ^5ac»l *lf^*M I ^<5, *UtPR T^W ^iftWilWI Ct&P ISRR^ ^ I CTIR, N 2 *1JIC>M 

^RIW ^1 - 196'C I 
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wart 


<t 


(4) P 1 R 55 4 t*RfatR 44 $ *Rftafa f^fl» cste ^r^tf s 

41*1^1 liiil v tfs5'^c*i5 "*TfW 45*^ *RT<$ 5*tS*i, 4?R 'Q <irr^n 4^33fl ^qtvs ■’llcsi l *t41t*^?r 
Rfas4t«tft4 4t4*«t«4<3?r *r<SR f»ta& RjRit 4st 4R i 433 RR feR at4i?r »rt% 

<3PR (i) 4**R *ffo, (ii) 4Mv£»t «tffc « (iii) RHI«M »tffc <mU5 4^3 | 7R ’Rfztfa ^<3^^ 
^r^rt 4 **rr artt 4 , ismisrR $*r 4**rt*R *ff^rt c t 4t?i i 4t*RiaiT w 4^r ^?r, 4^pt 4 i ®r 
'*'8 ^5 '3!?I I 4 < P**R - 273°C 'sl v RI4iri J l^f*lt| 'l^lcil C^lc^ I 4 0 O^RT) C5 > 9 ll'8*l 4t 

*I?R ^*13 5*11 ^?t I 4 V6Mitl4l5 ^ 5 . *^*1 + i'll^ I 4T*Rt3tt ^P*R *1-1W RtW 4*PR 'Q '°lM'^‘1 

*tfe *m 4R, f^ w 5 #? 4T4fcR 4RE e t warR cm r i 44 rr wfo 

44 CT, 4‘J^^a. RR <7*^4 fall's t>®1lt>«l 4dC® «fTC4 I 4tft«, 4^pT^ RMkssi *lf4 R^S 

5 *«i I 4R 4^iJ l5*t?l fa4l>4?f 'ai'ijhj 4^3 414^1*13 ’^t?TC e t 4f 4Rt*f *Tf I 4 4RalT?I 5*13 *1 

TO^4<qc«l ^ I 4RKI 4^4 ^miaiRI 4*1*1 s^Wfl ’’aihtoa *tfe?J 4R 4t4$4T e tf^4 4l5><fc*R C5R 
Rf*t toi, 4?r wt *RKi «oi% 44 R 1 r® 4R i 

(i) 4^4 *RtC^J CTOR 414S4t*tf5[4 TJ?I^ »HCbMI 44 44?, 414*41*1 Pi 4 '=tl4^«t 4^tft4 
sftgt 1 to 4«2rj^ f*ra TOPsftw 44 ? •«r*imm trprs^ 1%4tf> «tm i ^wtt, 4l%4 *Ri?fa 
1s#^R^'SRtg^r«mRi 4fiR 44Rm 4<3a ^irrs « «tfe m *m r ; 

■^RPR »tfe «IK4 I C*1C^ '5l*roit 'STOS'R'tf^ R»^l <3 ^^I?I «TOR C-^IC^ 

i>miart rw riw *Rrcfo rrts^ t^r ^ms, 

(*) W*T *RR^ RR5<«t 3 R«pT RiftW «fTO «TR *RR «ltC41 Rlt M, 

4«ft3T^ frnr «m*iiw «ftw m 1 ^ff?rt o s ^5 ?jr c*$ i c*m^ 

««3mc«'s R«rm^ *rr»tor «mR 5 (r^^r *rr<?i Rtui 

(^rc^'smiaiT ^5iR ^ ^ m, wi < rr < ^ ^rr^'s 

«1W RR®I Riw ^Ic^? I 14^ Cil'Q ^ C<l*l ; C4»Rt, FiH SRt?|^tf% 

C'lo'i'Q "4 ,- tl , i^ , iji» n itfj{j <HI*i**o<q ^R5?tR 4ts I 'oc,^ ' 855*1 5*18*1 '5*i*il5 

4^1 ^J® ? R ^tlW I 

(vs) »tJt^R *R1^S (RRR ^ RRtFW « RWJRt«ff^ RtR^*f H 

afUR I ^51$ «l7t^R 'SM»|R R«IR^5 <Rl% f^»R TOPafR «TRR I ^5«R 

^ t R, V»lM'£*1 <3 TafRRa >1^5»IW '5JT138'R e TR4 «!15*5*1(14 Sc v l , 5“l 4R ^ 1 '®'8|(.5 &*ll6*l 5>C5 I ^5R 
R^pTS^ *RRR l^sg w •rt'? I T51$ »|JR5R WN> * Rnr5R CT^ I 

RR *RR»TOR «ft^R Rt, <lTt^ R^RTR *Rtl^ RR^R Rt%R Rt R^Rt CafcR 

«it*i4 c*(Pl ^51 ®R3R < R^ 9 t 1 kg vs5*i ’ilPis ^R$R 3R 1 L I f4^ 100°C 'AM'lliflR 'Q 44 4R?l€^R 
(1 atm) l>tF1 1 kg ^1* 4TIRR m&\ SfR '245 L I 



nvm^ '3i c p\'5 |gH 
^R^mi 1 ^iott mW 



^5R^n ^T 3 ® ^(Al^ 1 
^Bplt C^TGTsjf& TO l 


vwnzmg, , 

c» 


3 ^3 " 
3 



*rn^R v^r j 'flw 

^<ITO ipt^ 

wroi csrRt ^1 


ftat i.i 8 to anrrc5? wi *rm^?i c®R 'sirom *ri^r^ 1 


8I5RR 4<1*1VW 4 w R , tf^ oft^rTe «|M^ « (R^ I TO TO’afR 

'jcjjtoi 4^R, RRrafR « jafRRa »t% arrcv, 'str vsi 4 ^ 1 nrt^R totrr tor, 

vaiRvH *8 ?atRt^ ^ 41R4 C^fit af^41_ 
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'Em « cste OT^tr^rt ^*r- 


b .i * ^>I3 h, 'Q *ijt^fl?r i 


Hl4t4js 

4fi*l *Rt^ 

m?mr 44t^ 

*Rt^ 

i 1 '»ll<fl!1 « 

BVKSrSBnni^^BciLO 

i l '©iJ 0 ! 


vaifff^ * 

'S||4ld « 


41413 « 41^1% C4^ 1 


TO 1 

i v itc<nfi 'Q 




^TTsT^ ^C51 1 

3U4 1 

^1 '5n?T5^ 8 

^1 TOTt# 'TOTS^t 

*1 

^1 4ITC43 41344 WN» 


{ m*\ 

i 

43 1 0J14 4<ft^ 




4T3H4 \< 4m 




43*314 4C3I 

Ol ^V4lbH^»l'4| 1 

«l 4ffo *Rt<f VR*t 

«l Wl 414141 48$ft>^ 

«l 4TT4 4474 


Rtl 

40,1 

4^4154^4 1 

8 1 8 

8 1 *p «f*t 1 

8 1 4TO4 C454 44 1 

8 1 4474 43 1 

ci 'm8'srt«tft4 

Cl '3M8'5rt e tft4 

C1 4«pl ’414143 <3 

Cl 414841*1^4. 414^*1 

'*ll < ?^ e t 0 4*tt3 

4*0 4! 4^?I 

41484l c !f 5 14 414^*1 

4^13, f4^ *314143 

*SRm »tf% : 

’j’mm »# 

^llc^p i 

’|R> 4i^l | o 1 

Vs 1 ^^01 Fi'i Sf4I? 

4> 1 4^4 TOWtm 4t 

41 TO^<WRI 4*144, 

41 077^3 43*373, 

m 8 

4*rra 4^14 

414^4 « ’4RI43 4 

4*M4, 4T3^4 4 


4TC4; 414^4 'Q 

1^4 4413 *11% TO4, 

*374143 4 1^4 3413 


^trt4?i am 

'©C^ 1 

44lf^4 1 


(Rtl 




>.<m 

Gaseous State 

3t 74 s *ttpt a*i rntaaiarm « 5rca *t*rrcfo i$4ft cs>t4 43*ai; ^ 4<*3m 474847*1^4 474^*t 
TO ^C v t' J »‘l 43pnjm3 TO4143 *t% 4fa4 aC?f 31C4 I £334, ^.l^csjlwi *tJPT, H 2 I 
*m%t TOti^s Stu^wwj fcaWJj 47ixi cro- 

(>) 4 iffa « aiui^H : »uppnpg c 4 R'ftflfa 4 i-jfo « 413^4 <r$ i <m *rrca jm to, toto^ 
ct nrcam 4^ «47344 m*\ 4m i <mt4 R to aftarc«t3 C3S4R «um <ro arcam 44743*3 to*^ * 3R 
^N 5 ? I 

(^) ^trtPRT ^ s ’Iiic^i53 35 i ^1$ ^fito’FTW ’ijic^w $f\ ^trt i 

(vs) Fiz^t s «iitot?i **r t 5 * ^ 

r^ih^*i i 5t*t srram 43m 4ttp®4 *p 5m am 1 

(8) 'sica 'oii«'»t*(fi 4*Eprta*t o ^ijit^is fsaa mrnran 0 7>rcaa sram 'ai'sjPfa 1 f^ro urca 

*iJITO^Ma 35T^t3 <n*d*il*4 «j4 Cafa I 4^7<s, 4ta SfcaTta *tTDPBI 41454 *(4 ^3 ■'TTTTI 

(<t) 'fiijfa "roimt z as *43 ftfoaifaffa 4411*74 arta *i<p»i 4^arcm aarocaa rw TO’j^fijia 
f 3 f %5 tou *raa^ fitera ftsfr 4 ta \J 

(i) 4U|V»4 (Volume) 8 C4R CT ^t*J5C43 3TOJ 4J1TO3 414^ 4S3 47E4 

^ 4JI4 3077 aTO^o '3(|i|\o*i | arft43 'oils'TO 'sh'RMI 'Q bm<l I ’tlk^fl '!>||{)'81C'9 ‘V’ 

^IjII Sppft *?Sl ^ I ’tTHRS '^IliJ'S'l , lI5»lk , 1^ <3 'olciS Plil^t 8 

«iR. ^rtt (SI) liTO *tJtPR WftTCRre ^Rfca (m 3 ) ^f ^R csft (dm 3 ) ^T ^R 

(cm 3 ) y<Pl k l ^1 ^5 I IV?I '3||Jl'o»i(,^ W»TOI-(L) ^T RPl RlUlW (mL) 2Wt <PSl I 
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d)<M»->1sjC44 ? 

lm 3 - KPdm 3 41, 1000 dm 3 = 10 3 L 41, 1000L=10 6 cm 3 
1dm 3 = 1000 cm 3 = 1 L = 1000 mL. 

^54R lm 3 = 10 3 dm 3 = 1000 L .-. 1 L = 1 x 10- 3 m 3 , 22.414 L = 22.414 x 10- 3 m 3 

(4) 1>T4 (Pressure) • 

*tit44iwi 4iR44 ^< 3^4 ^Gi^fD 45414 wi 4T?ai4 44545 c^iwra §44 aim 

C4 44 dcitM < PW ^lc<P *lJlt4si 514 <ic«i | <i^<ph C4C4 MC4< 4 <m> <jI^i>I4 41 41 

'3Jll>44f4414 (atmosphere, atm) 4C?l '®tl 3 ics%. I 0°C ^514414111 45° ' a r i H'X*l C4 

*lf^4t*t <tl(j&l4 760 mm 4lsi biC^isJ 4»(M 44, 'olc < p dW 41^4154 514 41 dT4 4ld&l4 (latm) 

4E4 I ft. ft. 4144 (mm Hg) dptf^ 514 4451*1 441 44 I f4®T^ (E. Torricelli) ^WPJ’TtSTO 

Pii(t>lc v l{t c^Kdi 1>4 (torr) dw^ 44 | 1 torr = 1 mm (Hg) I 4t4l4*l'ol(.<i Rfojj 44414 <pIw 5TC44 
>4445 atm, mm (Hg) 41 torr. 4J4?<5 4C4« <^IM 4ffal-ft5tal4 4413? SI >44*4 514 

ftl^4 441*1 W1 44 I 

SI dj«fI»i'si>»i/I»iul4 2 (Nm -2 ) 41 4TPTC^ 9 l (Pa) d|^>c«p SWt <mI 441 dfo 
4»lf‘iul«i Pi$'i5»i *q»n<p 4 )I''k«p®i (pascal) 441 44 I IPa = 1 Nm -2 [Nm -2 = kgms -2 .m -2 = kgrrr’s -2 ] 

1 514 = 1 atm = 0.76 m (Hg) ■'■«(.**»s W 

= 0.76 m X (13.5951 x 10 3 kgm -3 ) x 9.80665 ms" 2 
1 atm = 101.325 x 10 3 Nnr 2 = 101 325 x 10 3 Pa = 101.325 kPa. 

.-. 1 atm = 101.325 kPa * 1.01 x 10 5 Pa (3111). = 1.01 x 10 5 Nm’ 2 = 760 mm (Hg) 
blH4 Pifag d)^(,4s 1 ’blc^tsi 514E^ f*unl<s SWf“l ‘Ml 44 I <.<14*1- 

1 atm = 76.0 cm (Hg) = 760 mm (Hg) = 101.325 kPa = 101.325 x 10 3 Pa = 760 torr = 1 har 

Scti^i, si di 4 >c 4 > *t%srt«f 4 ^ f^irwm 'ss PtPii c^h $44 fipjjy am dw 

I»ilJl4/(l'low)* TC4 ; 'SlW dW Piv£l5*l (N) 44*1 I .*. 1N44 = 1 kgms -2 

(\5) Tt*nrtart (Temperature) l 4?4514 WK 751441311 34TC44 4RJ C44Pl4m C*P\ 'Q W«mi$U ' 
0454 < qj<^'© 4C4 ^hc.4 1 <1^1 t.*i C44pwh C^44 4H!'3|*)> 4*il^|4 1 4TC4 4l*H'£»i 4*414 ^41 *144 

T *t*Wt<5T 0^*1 (Absolute scale of temperature) *ll»i4> •I'j'l c^i 34l'^'® ^i.4dte,, d)fD(.<p viMvildlld 
c 4*|R>»1 CW*I (Kelvin scale of temperature)-^ ^It I c^l^PlUl 1 ! o**P(.»in ^H^ldlld t dRt, c < t w i(^>*l 

c*F>\ ^mnzn? a#? t *tat \ ^r^rrai^ *c ^c'wrain^ k 

Wt I CWI, ^y.lMUldll t = 25“C ^t, T = 298 K I W*1WII»1 C*P\ 'Q C4»#^ C*m ^t’Wiatm 

i ^mtart = 273 + wmPhim ^t*wart 

^13«, 0'C = 273.15 K 273 K) 

CWI, 25”C= (273.15 + 25) K = 298.15 K P1WI 298 K) I 
dHTW 414^ = fk^4 ^ 44 ‘^3’; (drf^ «J«t m 4^ 34tm ffe) 
fiW*f 4Tt*mtart 44175 0 °C 4t, 273 K 44T 441 

_. . _ \v> 

25°C ^t, 298 K ^ ^ I 

(4) 4^ I W 4TTT44 C4t4t4 £P4tt44 ^ 4»4f% ^41 C444- 

(b) STP 4 T *tf% 8 STP dljJ 4t4 Standard Temperature and Pressure. 4 4*4^175 '5t44T3n 0°C 
41, 273 K *3 514 1 atm 41 101.325 kPa 441 441 STP-C5 4TTC44 011414 <5rt?T54 v m = 22.414 
Lmol' 1 I 
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(^) SATP 3*3% S SATP >33 ‘‘pilT 3T3 Standard Ambient Temperature and Pressure. 

>3 3*3f^ff5 X5T33131t 25“C 3t, 298 K « 313 100 kPa 9jhc<t»i) 33t ^3 I SATP-C^ ’Ijlc-nd 
C3H13 mm , V®, = 24.789 Lmol -1 I 

Laws of Gases 

331713 C3H 3t3Tl (n). «|I3'JH (V), 513 (P) « ^5T33tarf (T) 9ffe3 CT ^ 3lPlC3S 1»I3 6R9 
R33 $33 3lQ|4'blC < 1 3R3 ftwif^W 9JIC33 ^j3 'si|R*«pI3 

3sc33i «a9jm^ar3R33fitf&'®1 9 jir^ apnp^* 

(b) 3WIW3 ^31 1 31 P93 ^5t33RIt3 »ijlc>W 313^33 $33 5R33 2T513 SPFH ^S3 I 
(^) bl^Wd 3t C9 ^31 * 31 ’ljlt.^3 'ailfl'oWd $33 'ihWIdfa 2f5T3 SffH 3R3 I 

(«) «|JIC9WltS|W ^3 8 31 MJIW3 d^3 3«3Jt 3 C31313 '311F53 -1*3RPe '59J 9313 ^ I 
<3^fl5t C^33 ’it Ms ^3J '311311 ^j2f SWWI C333, 

(b) ibi3l»w3 m * -m 9m firo* C3i$ 313 «twi 9Ttm3 art 8 !* *rc9?r 
£fal*t I 

(*) 9131133 3T133 Tjai § 31 9THR3 33^ <3 31133 313 a«tJ 9913 3R3 I 

Boyle's Law 

331$ 3T99 '6I93MI f^l3 C3S9 Rfoj) ’IjMs '913^533 $33 5TC93 2T5T3 *tHc^ 3J 31133*11 < PCS*11 
$13 >3 9S33913 3W b'b'bo IsI’fcTC'T 9333 3333, 4*3* 3UR33 ^3 331 33 I 9UIW3 ^arfl> 
fal^3 8 

“f^l3 ^13313113 fa PM? 'owis wl*i 9XR93 va tl54'o*i 9J1133 $33 d^J &R93 3T^3t^3tf$^1 ’ ’ 
P93 W1913T13 fafa& 31^319 31 >oflfafai C^t3 9TR33 $33 3^5 513 P, d3t ^513 3I33R‘ V, 
^C°1 <fC^JC°l55 ^3f MQ&, 

V, a ^-, 3T, V, = K.^-, d3R3 K33 3133(1^33^1 
r\ ^1 

3^1«„ P,V, = K($335) ... ... (b) 

'3CSISJ >^ d3^ 3JTC33 ^33 d^s Ft3 P 2 d3t. C3 3R3 313^3 V 2 ^c3 j ^533 f^33 ^13313113, 
'31331 3lt, 

P 2 V 2 = K (333 s ) (*) 

d33 3^3539 (b) « W C3C35 3lt, P,V, = P 2 V 2 
.•. RC3C33^C313R§t^39^*t P^! = P 2 V 2 

5c?l3J 1^13 3*13313113 1 hPi 95 «C33 3JR33 W3T 3^3^33 ^C3I3 ■»1?l < PSC' , lji PPt^ 533 s 313 

TO I C333 0°C 31 273 K '5T33R113 1 mol C3 C333 .3TR33 ^3T K = PV = 1 x 22.414 L atm. 43«. 
25°C 31 298 K ^13313113 K = PV = 1 x 24.789 L bar 31, 1 x 24.4655 L atm. 

®3fs5\s 30R33 ^J033 3lRI^9» 3^1^3*t P t Vj = P 2 V 2 = K C9£*£ 3T3T33 ^313 Pl^a f^1% P*)q3 

™” ra! " fiTO ramiw.Moi.sWom^ ^ 




*farc$a 'spwt 


P,V, = P 2 V 2 


^cara ^mrt 

(*) *mma am (p> a*mr aotiuwa (V) csmfifa g 

^5Hi|l4ia PiPr^J '»«m mR >1jlc*m t5*BI 
am srcam a*ta <sr\ faf%3 to*i <Sr *mwa 

W*Rm ’Ka Y-'Si^W am (P) <3 X-WWU? 
mitt's *t (V) *f£a t^Nfbiil < ?sc e 1 lb it) 4a 

•ma c^afas ^itsai ata i °i*i^ v i'sic < 5 fofo*j t^aa 

'sM^lliflla 4^ '»caa ’IjIc^ 'Sr*iJ C^fbiil 

*tTGat aic*t I 4 ■*1 < t w l Ca^lbiiSS 
(hyperbolic) aa I f^la 'iMaiiflia Ca SI foul ^rmjj 
^sil ^a, 'flc^ >n»i'ol^)« stfoai (isothermal process) 

a*rt ^a i 4 anara srma '3rf»r^#?i gww^w 

*nrat*rca«rt at *rcam*m at wr^wmiV 

(isotherm) a®tt ^a I I Isfa «tata iso '•It'ta ^ S.W __ 

4a$ at Wl, therm *TC*ta ^ WfflmI ] fia^iP«v«, « WHmt (AB.) 

(«t) »tmna v aaia p- 1 4a c*mffca 4a?, pv aata p <?mffca 
«tjrcaa '5ft?i^ (V)-c* struma atma amstgarc (p -1 )-^ ftaftas ffifaam ata caafttst aaw 
wrti (f&aj >.«) areat ata i ■aaaftw cats^am«ataatRa 35am -gaa c?rc^ pv 4 a ftafrc p 
mt*R aata at^pgfta aaetcaat atoat ata [caarcai i .8] i 



v i aflT5a<L) 




Hks ^ .vs 8 v ^rra p OTiffej i 

4 atta fctgaj ct, acawa ^ai ^sraatana <j aa arca ftmaRa srcarej, fan ^aaiarta o $a? 
arca 4 ^at arc <?mi ata i 

i.s.i i awwa ^ 5 <?rc?rtt*t *ttftfaas*r*rt«rm 

fcataaa j. i frta ^rtaaisna « i atm arca cam ataa affcroa artrca atw 3.15 l 
aai arttma ata ^f*t ara 2.50 atm aat aa ; ama £ arrcaa ^fta^a aa arc? 

Ratata g 4 w^i anrca ^amanst f^aa 'ait^ 1 






O’ 


TJ53imMll*M JjjfliltVB, 
P|Vl=P 2 V 2 ; 

-v.-^ 

1 atm X 3.15 L 


= 1.26 L. 


*y 

stilus, 

*BiCTa siaa am, p, = 1 atm. 

maa srca 'ata^, v, = 3.15 l. 

alaaf^® 5ta, P 2 = 2-5 atm. 

V 2 = ? 


2.5 atm 

^a g 2.5 atm. atm £ «ifoi'BM «utma i =rta^ 1.26 l am 1 
%s at m («)-^ 
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fcataaa * I 4Tft grtC** 10 atm. HW 50 L AltUSatCeM Tat TtC* I 2 L «il«'oiPiPlJS 

Wft C4«fHCT *tTTa Hat Tat gtca ; ‘ TpsR fitfcft C4*jWd <?H5g *l$cqlwM ’IjIc'W 
2 atm 1 df'b C'fwi ’blc^is ^Staafiffl I 

aatarn s ajtwa ^taatsrt f^ra ttck i aw Tft, ca*[wg a<art. gg n; Ttata ca^wa artwa 

Haa ^Wt 2 L I *lJI>t®(& n at?IJT «mi«M at «UtPBI Caft 'aHW 2n L I 


«Mll*M ^aW, 

p.v, = p 2 v 2 

.'. 10 atm x 50 L = 2 atm x 2n L 
10 atm X 50 L 

.". n = 


a?jaw, 

ia watS gjTCaa Ha, Pi = 10 atm. 
’1jIc»i*i «ilii'»i, V, = 50 L 


*Tf Ta^atn aitwa Ha, P 2 = 2 atm. 
,, MJIOTd 'stl*lv*«H, V 2 = 2n L 


2 atm X 2 L 
= 125 

ft®a S 125ft C^p I 

ftatgaa »1 fttflfft Ttaaratg « 1 atm atca awaft »nt<ggg <aTft> *trtr»i?r Tiara 200 mL 
gg 1 rtaatatt Ta ftaftfo caw ytacr Tat gw nWaag artwa Tiara gw caw 
105 mL gg 1 atc^wa Tiara tt ? 

aatata 2 *tat atr, atWwa Ttarg = v mL 1 Tftg atWwa Ttarwa tsaa Hcaa crta aria cat! 1 
r$ $rg Tgstna star artwa Tiara cacr Tiara am area 1 


awicaa ^3i aw, 

PlV,=P 2 V 2 

.’. 1 atm X (200 - V) mL = 2 atm x (105 - V) mL 

at, 200 -V = 210-2V 
at, V = (210 - 200) = 10 mL. 


asprcr, artwa 

snaftassna^sa, v, = (200-v)mL 
sttafarHa, p ( = 1 atm. 
aftaf^rTtarg, v 2 = (ib5-v)mL 
afaaf^rna, p 2 = 2 atm. 


®'e*t 2 atc^wa caft Ttarg 10 mL at, 10 cm 3 , 
fcatgaa 81 ftaa rmtsttg 4T atga«a area afar 100 mL gttTgrwR artwa ftaa na 
'raw ina Ttarg 76 mL gg 1 artwa ata ^fata afarta fafg Ta 1 
aatata * 


acacaa ^at aw, 

P,V,=P 2 V 2 

p,v, 


at, p 2 =- 


v 2 

_ 760 mm (Hg) X 100 mL 
76 mL 

= 1000 mm (Hg) 


a^aw, 

artwa awftr ata, p, = 1 atm. 

= 760 mm (Hg) 

artwa atafar Tiara, v, = 100 mL 
artwa afaal^r Ha, p 2 = ? 
artwa afaal^o Ttara, v 2 = 76 mL 

240 6 


.-. wcaa <ffa = (1000 - 760) mm (Hg) = 240 mm (Hg) = ^ atm = jz atm. 

/oo iy 

ftra 2 240 mm (Hg) at, jr atm Ha Tat TCaW I 
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«trr^ ^ firsts 

groans P] « p 2 ^ w ^ (W) ftPi$ *trn?ra 'sii^^ « 
v,, v 2 « d,, d 2 ^ '«uu*ra ^an^pfia- 

PlV,=P 2 V 2 = ^f^^ * (»■ 

wJ 

- . • A . -H- ■ A- -— . 7 TT \r _— . \7 _ 

d 2 • 


^RI3 =- 


H _W _w v _w _w 

dl v,’ d2 V 2 ’ ,- d|’ V2- H, 


<5|t*|VJM 

$ indent (i) npQin ^m : 

P^W _ P^W = ^ ^- = ^ = f^ 7ft?|jj ; 

d[ d 2 dj d 2 

Mi«, |(t*ra ^mrcrra); , p = d x (f*m ^wnamo 

^T 5 , d (X P (f^t3 '4M»)liglfO I 4) »llAfo* ■iH^(. < p Sffl*t 'Wf ^JlTf 8 

P^s TWrtiats c^H ’bk^s ^^5 21 <j^® Fk*iw l ®ft^ y lif^ < p 1 

i.H btfw* ^aj 

Charles' Law 

5^ 5T*R bVo^ fl^rw C’t-T’ITPP K^>a«li< ?TTW «tITW?r «IUN>W<1 

^TWf^hj TjBJ < PtS , 1 I vi) ^Hk<? dI^c^si 3J3J ^T C’t-YlJlc^ ’JjZTG ^C*l I Ft^PRT 

^jart^ i 

f^*r?i Ftw c^h ^iiii^h siffc mPuri-n ^mtart ^f**c sttro wi 

o°c 'smtarra qumna 273^*1 ^lor ^ ^tgpr *rrai 

Prf^> Fk2l Plfifa 'SCflfl ’Uk^O 0° C ^5t*Wt3rRl V 0 t° C WHMHI V t 331, 

'ot^ t>I^Jc j isi ’ 3 3j2l «iyilw, 

i° c wrcrarra £ *ijic>m «hh\4h 3C3 = v G + 

4 ° c wroiarni £ Miiwd 'sii^h 3 E 3 = v 0 + 
t° c ^smiarra ^ *un?ra 'sffw 5 ? = v„ + 

••• v -= v » ( i+ ife ) - v ° ( 


v 0 x 

1 / 

1 ' 

273 

O 

> 

II 

1 

- 1 + 273, 

X 

o 

> 

4 / 

', 4 ' 

273 

o 

> 

II 

1 

1 + 273, 

V 0 x 

t / 

. t \ 

273 

o 

> 

II 

+ 273) 


2 73 + 

273 


s ) 


# 

o$y 




4 *im?ra croit sfwt^j 1 ^ c-wPbim ^smtart sri^ *mpra 


tfra 0° C «lBl«CTa r^r «W1 (^srf^W *IWIW rd-TT'St'W) f'I’Wl 4 «|j|^ 

273 *■ v 273.15 (Ki* < ^ 

mzm ^rf 5311 *un?ra smi®p, a = 


273.15 


«$>• 


5ca'-<IJ ^CdlS HISS'S ■ > l5] < P5J e t »)C'0, 

0) t° c = 273 0 c wn v t = 2v e ^ o° c ^pTOzim. c^r Wft>■' 5 &® 'srra^i 

100 mL 273° C x $t’kinST?l C’TOl CTO 100 x 2 mL = 200 mL ^ I 

(ii) 'S3R1^ t° C = - 273° C ^C®1, V, = 0 33; 0° C ’UTC’Rl 

ioomL^^ 1 $%f^- 273 o cmJTterra «£f «UR?ra ^Rrs^^m c*rca ^ i 
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i.V.i I 5 tok»i«i ’ilfh'^t.as ^TNTt 

tsmian 4 <n*i rr «ii?i®h <jf*a ■’Tin nat. ^hhwi stcr *sra®R 51R arc i ’ijic-™ 
Rra®Rca> y «R?ftita> ®t , °RTain^ x fspna ®fasnarra us aniTR Rra®Rf®%® <?wfFai 
b®ir a^na effort am ct, to yna »titOTa 'srra^ r?r fcitosna sr am (<?r#ai i.<? g^i)i 



ft® i.fl- i Fl^pra 3J3 ^ 51TTCTO RIWAlWd fojf 5 ® (- 273° C-4) « ft»f! (273° C-®) (?Wffcjl 

<iw<iwm -273° c % ®miaira c%ts r? ^ rr *tjR <?fr Rt <®r ®mtarra wi Rta ara 1 
4RRR ®TIR RiHH RfeRI RIR RT I RRRtRatRTJRFF fSln ®mianR to* sm#$ (extrapolate) 
^BER (Rat RR CR, - 273.15° C WlVIifllil RR RJIERB ^IR®R ®tl^4®IM ^JRl BR I <4 ®tRRtarf MWRR 

a^fe rt frrr to fto ana Rti ®t$ -273.15° at, - 273° c ®t°wan^ rrip}rt ®miart 

4Rl'8|(,<p 0° ARt OKRlBt f£f?"© ‘Pftl RR1 A rc 0 *. Absolute Rf “ v l?IM”- l 4a RxPp 9 ® a^M; K 4t,E*R 
KeMn-4R Rtf¥® SWt I <&IIM C$*!Rh RRflit RJR?® RR I ^ toCR 4 ®mtarf RTC - 273.15° C 
®ER Riaia^ f^RfER 4E® - 273° C RRT RRI 

Pt^l® 8 (i) caaf^at c®na cb, 0° c ®ia»H 4 ia PiPt 4 > afaRR Mjtcas rtr®r v 0 Ruis ^,c*i, 
®t - 273° c ®tRRinra na 'srm®R ®iRj 4 ®n< *pT at faiP® to i 
(*) Rtaia 273° c ®mtana £ amRa rtr®r crer 2 v 0 l ^r 1 

>.tr.*i ^mtsrt <sr \^ 

Absolute Zero Temperature & Its Significance 
rrr’Srj® mtatt t 5T*tRafaato crer ca crrr «tnERa.®mtan-273 °Fitoia 

%ara ^Rfft <Sr aitpra ^ ^ 1 opr, bi^w«i ^at^rc®, v, = v Q ■ 2 ^ - 3 t ^ , 

<«IP1 t = - 273°C ®^R V, = V 0 ( 273 2 ~ 3 273 ) = 0 BB I 

ct ^taaiarm ®t^r Rt ^artyrrcB Mjrc»ra ^ib®ctb f^njf 5 ® Rrf ^i«? ’fo 

^c?i Tmi, <r ®t°mfarr^ °rr^j ®mtart ^rt ^?i 1 ^ °i?rp^ ®r <, miari ^ -273*0 
•Bppfij ®t*mtafm'®t«?a< 8.(5) ®miart a^f® « to*ib $°ra ^ 1 

4 ®taa i a n ^ °m^RT Bt absolute zero BBR ftWB TRa bl^t*M ^3f Bl®, <U 

®raBiana 'jrm ®raBtart bc® ana bt i ariaa 4 ®raBiana to ?tmRa br®b aratBF br bib 
c^r c®i® ®r<ta^ anas rt i biw a% c®r Mnaca> aswani ®taaiarR cutoff ’Rsa 1 
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natc<$a aastrt 




(«) naa^ a>mtarm mtcaa *mm nfo ’fu ^tj nrtcaa a^ma ^ataman »awaica ^m 
am i 4 to a^a nipnma ^at f^pts atca ; to am^a ^a$ am ?m i nan*jai ^mtarm Htera 
min ^san at atf$a aa 3 ^ stms aa—-amcat^ ana atc^ at »aat. attnsa ana's ■^tar aa at i 
(8) nfoacqa #atf are, caca^ a^caa *ps nffcnfo nan ^tnarana ani^nitea; ^ armaa 
wntartjncna atcn a^njcaa aa aaaa nfe cana TOaraa, ata^a « amaa af% apt am 4a*. aaa^ar 
^taatatm ainncad ata'&t « TOaraa ala ntca at; r^nfa tor nfa area i aan 5 ^ atnnrata tor 
nfaa aaj nntcaa cn n% aaf“ta> aica, atm i ^aj ta^n% (zero point energy) aat aa i 

i.b-.'oi 

Absolute Temperature Scale 

btfiRit a^t care fannre ‘nan arnntsrt cmm' ama a^a amrait cmm ala&t ma atm i atfcna 
an t ‘fata men fflfc ama cam nnena ataan nfa canfiam amrart atatena wt 
o° c atnmiam am amacaa am ama antatm ^a at 5ta am i ’ 

fora men acaa cata miena arnaa o° c ^a?, t° c atnnrarra arnica v 0 ^at. v t mm, 
m^tcna vjti] nre- 


V, = V 0 x 


(273 + t) 

273 


atf]ia 

WfttHW 

B.P 

aifa 

Rjw 

F.P 


crofea 

P9®1 

ft 


asm 

n 




canfttnn 

<?TO 

ft 


atnntatt t = - 273° c mm, ana v t = v 0 (27 ^ 73 273 ‘ ) = o aa i 

a<$m - 273° c amtarta mtcna arnaa ai^aama ^ar aa at fajjP® nc5 i at$ - 273° c ca 

n^Rra atnrnatt ^cn am am naa^aj atnatstt aat aa i aaa*jar atnatsrt atfm - 273 0 c-ca ’fu fontca 
am ataman n%afena a^^a cram S®taa aat acam 1 <$ atnanara stfo R>l3a faam canfoam at 
cnftrcfla cranma faatena ama 1 ^ c 5 anca atnmsrra nan c^aa ant aa 1 aaa cmscn ^Maiitna 

atZta^E °A (degree Absolute) aia^® acns a«t<t'olc'o °K (degree Kelvin) ‘flat a^atmT^^atlt K (Kelvin, 

fcmtaa- canfSa) ara^s ^a 1 canPmin t?acn ^taamtca t ^ai aaa <?acn wtaanzrfca t amt f^a 
aat aa 1 cam^ aaa*tm ^taarnm ntjst^arm, 

OK = -273° C; (^ntCR = amt af^n (corresponds to) 

catattmt aa i) 

‘dat.cam^ 1 k np^aj = 1 *c m^aj, camts. 

T = (273 + 1) 
arftn t° C = (273 + t) K. 

^5att,naaartnai3rt can at canR»*t cam cam ^mtart 

canf^ma cacna am acmat 273 aaart arm caPt aa 1 

canPwia cacna ^smtsrta atma ama 273 cam aacn canf%a 

cacn asmtajT nroat am 1 Scant canf®n cacn annattma 

amaga atnjmm aa at 1 o" w 

. a ^ anaiari | 

‘^rsn^’ = ^ )>.<?.) % <3 c^pwm c^i 

<t 1 <?c^ ^^wrart 25 ° c w? 

g CTOT51T = (273 + t); 25° C = (273 + 25) = 298 K 

*i «mpnr ^t^rtart ski ^ waitw 

^rr<H g T K = (T - 273)° C :. 5 K = (5 - 273)° C = - 268° C 


. 373K 


273K 


M 


-100°C 


-o°c 


-273°C 
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b *v # 81 ^mrart ^ebej 

^ FfW ’IjICXI* C^TRI, 


o°c ^ =v 0 l^, 


ti° C •,, ,, ,, =Vl L3?l, 

t2° C ,, ,, ,, = V 2 L 3TI, , 

v '- v «(%r 1 ) ••• «> ^ v >- v ’0 2 M il ) : ® 

7 ^tw e t (i) <35 (ii)^mt^t«t ^ ^troTiT Trm, 


V, (273 + t,) 
V 2 (273 + t 2 ) 


j <7TC5f 273 + t° C = TK 


^ ^t, ^ ^ to** ^1 

V 2 T 2 T] T 2 

^R^TWimFJ ^=K 

^t, v = kt .-. vaT,w sfftFra m fan <HWI 

*a *nPlfo* f^cn swt c**iPh Tt *rr ^smtarm blfara ^ar s 

“f^?tFft*f ftPf4> C^R <«<I«H ^f!T wql'Jn *RR *4M»||<i|ta *i*<l*iHlfa«p I** ‘ 

^CB?f *1TWt « 

bl<ll*M *|iJ)**H a A r/ 

V = KT (TTHTt CT, ! ^PWB/ / \ Pl 

fax (Tfh *trn?ra ] v ' . 

^rra ^ra »«iRh ! \ 

^*raiarra fVi5U'© c®Rfbtai • • • 

^Rpra^ft *rwm \ 

*1131, X\ 531 (fifaj -273.15°C .'' /—^ —- 

i.'b)! ^t’TsmgH WRT P 3 >P 2 >P 1 

chat's witsrfSfis —Lp-T' _ 1 I 1 1 1 

(TPlfftg ’fT'G'm m, ^5t ' 300 ° C J -200°C -100°C 0°C 100°C 200°C 300°C 

Pi’s’ll51 (CW ftat OK 73K 173K 273K 373K 473K 573K 

0' C WWMI 1 f^g g f^ra TO*i’*ntpw 'shttcr (V) xm wt*mran cc 5t K) <?raftai 1 

bTC*l C^R Sffelt *1*1 oR RJTC2T5 Stf^RT (isobaric process; iso = 

bar = 5t*tj 5*tt 1 ^S?Tf3. fax 3TC*t,'^T*PnanS Pt < #?5 C5 cfa&z *\m\ m, 

'olt^ RSIFW Rt RJTOSR C?n*rt Tt 'ail^.C^HIs (Isobar) *3®11 5311 

Rtoi ^ai s ^ = k ( 35^) (f^R Ftc’f) i . 
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-273.15°C 
4T, - 273°C ,- 

I t^f' 

I00°c| -200° 

i I 

OK 73K 


Pi > Pi > Pi 


200 C 300°C 

I I 

473K 573K 





'T'iR'fa Tspm 




b.v.e-1 *ti*r $*r?r ^mrara srsm 

Effect of temperature on density of a gas at constant pressure 

w *\« t,,t 2 ^mtarra ^Pf c^h Pjijt w (W) ftPrS *ijR*ra ^5^ « ^ ^wiasw 

V b V 2 <W dj, d 2 331, 'ft.^ bl^R»M ’JjU «iyil«, 


^ i = J 2 = 

T 1 T 2 


(» 


^Rra = 


'5ftw^ 


w w v w 

dl= V, d2 = v 2 Vl= d, ; 


V ’-I 


^ ■sfH $*rsei ^rsfog*! (i)-^ <)Pi«i ^fsrar *rt$, 77- = 77 -=?k?ij1j 


diTi d 2 T 2 


^t, 

^T, 

^t. 


1 


1 


= «n«*ni P®m ^r^trt; 


d]Ti d 2 T 2 
djT[ = d 2 T 2 = ^ 'SIIW^fD puts 7j??(Jt; 


^f, d=^;(P«FR*t) 


dT = $&■, (f*» tflW) 

'3$t < 5, d a ^I x£| ■>l*< y 1^c < P t^K^t '®l*)l*l SWt *TTCJ t 

P*l?t TR*f c<*M ^tTFPnt | 

<=i 1 fam Prftft *i$c\!jiwm *itr 300 k ostfts ito ^t*warm 906 mL 

tfsfil ^OT I ^t*|iir<fl1 w ^E*T <& ♦IJlWfl «ll*'9»l 500 mL 

i psm 5R*t, btfym W5, , 


*1. T 2 = 


Vi 3 
T, T 2 ’ 
V 2 XT, 


V, 

500 mL X 300 K 


= 165.56 K 


entire, 

iTJ^T’mZTt, T] = 300 K 
V, = 906 mL 
$,Tf 'sW'IMJ, T 2 = ? 
^'5[TO > V 2 = 500 mL 


906 mL 

$«{T i 165.56 K (165.56 - 273)°C = - 107.44‘C 

'Sil^,5) e f \r I iH^fD ’i>lc*is 'HWm 17“C ■3.C'® ^l'j>l*i ^*1; *K*1 ’tilths Ft*t 

t[C?r C’R I Lilian ^5 *jP*t C*R? [F. C^t. ^oo*j p. <^T. ^oo«i>] 

?m*m s Pra fr*i, m^ito, 

v, v 2 


^t. t 2 = 


t, t 2 * 

V2XT, 


V, 

2 VmL. X 290 K 


VmL. 






sfUj^s, 

$\o{m ^t*raian, T| + 273 ) k = 290 k 
srt«ifire VmL (to ^i) 

v lls<iR>'® vsM^iMl, T 2 = ? 

*lf?WPfc ^SjfcR, V 2 = 2 X VmL ( 8 $ -SR®) 


= 580 K 


.\,'’lfc4f&4> ’St’WraT = (580-273)°C = 307°C 
.-. wnana = (307 - 17)°C = 290°C 
s ^5t‘ p warf 29 o°c i 




























S’RR-tfSR ^3 
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£aRs*t ^ i 27°c ^t*nrrat?t foftrefra s l «trt*i ^rttFi faR yrc*t if PiPn®kss 
^•mtart 30 °c aRt w £ PiPreR c«fc 4 w *0R <R 3 w [ 33^53 PiPi®kss 

?Rt«lR 8 bl*k>13 ^STOi 2RPI75, 


Yi = Yi 

T, T 2 ’ 


srrafrp'srnra^, v, = sl 


^t, v 2 = 


v. xt 2 
T, 

5 L X 303 K 
300 K 


= 5.05 L 


srraf^somrart, t, = (27 + 273) = 300 k 
* fM^5^|nsn3rt, T 2 = (30 + 273) = 303 K 


.-. *1J1R3 'm&\ ^ = (5.05 - 5) L = 0.05 L I 
'B'ss 8 Pi Pi'® Is C*f04 0.05 L *IJW C^3 ^cs sics I 


*its<Pfo 'srra^. 


v 2 = ? 


i.bi <uuwd ^'s Mtfwfi ^ra?r 

Combination of Boyle’s Law and Charles’ Law 

’rojisra ^ i Psra wRiarra <5o?i?t C4R 'aiia^H if *mpR sRjf ftc’r 
sj'*slYllR>s» I 

FOfoR ^31 8 'f^R FUR 5033 CTR *tTfR3 513 CTR5103131 31 033 ^MTOim 

Wi0rf44 i ’ 

Pifa5 5033 cono orrcR3Rm5o v,,fio p, isw.c^ofeo 5103131 t,3oo- 


(i) stscas ^3 iJC®, Vi ct ~ , [3*R 5103131 T] P 03 Olcs» 1) 


(ii) FPTC33 ^j3 305, V, a Tj, pPR F10 P, P33 0104 I] 

^stOPloss ’llss'^a 3lPl3 ^3 *10®, (1)^(2) Ol^RO^ CO04 'alasl fOO05 0103, 

V, a ^-xTi, [303 T, <3 P, $53 0l33l$533l] 
p l 


( 1 ) 

(2) 


V, 


KXr^, ['ilC’PWl K 3 s ! 'ails’ll I® S’ SSS 1 I 

n 


(3) 


*t, ~^ 1 = K, RR»pRTOl| 

^llsls if 34$ 0f^310 011033 Opal'S® F10 P 2 , OQsPta ^T -s TSTn3T T 2 33t. 'SI 0150 V 2 FR 


^^ 9 f5TR *31331 01$, 


Ml 

T 2 


(4) 


^ t i.( 3 ) ® ( 4 ) 0004 * 31331 P 1005 otfa, 2 iXi = M 2 = K 

T 1 J 2 ^ ^ » 

*3<TR 310130*5103, PV = KT PV a T; 43103 scscas ^j3 <3 t> Picas ^33-4 ^ ’HR •’J 4 CS’ 
RSRTJ 431 yeses’ 303 PV = KT *oD4S3fi5C4 *01033 3333 3JT33 a 5) 4s 3 331 33 I 4) 3ft433fl5 

Pifafc oforto oncro fh, «h*i5h *e 033 ■^rntarm 3 ooj 04to i 


l ’Ijlcas ^t*|i|li3l 'Q FR^f?f <|^$ 5|^T4 

Combined effect of temperature and pressure on density of a gas 
acs ‘pRi, PiPf 4 > ®css c 4 H * 1 jlCas vS llS 4 H, Ft^t, ’Isa ®Mal>al 'Q ^ts|i^ca 

V, P, T 'Q d I 4*R ^ «RRm scac^ra « FI^C^ ^RTI ^3 <^04.^, 

Mi.Mi.^ Xi_Mi n v 

y T * ^ , V P T * ^ 

1 2 All e^boolls& Software : www.tanbircox.blogspot.com 



RRTttfR WRt 




^TIRR f*?H WTR1S[tR, Rtf5 RJICRR «llJJVoH 49 RRC^p fRRffa 'spjRTC® 'ifRRl^a ^ | 

/. V, a^, Rt, V,d, = K 4R*. V 2 a ~ , Rt, V 2 d 2 = K 

■•■ V,d, = V 2 d 2 ; Rf, = | ^ (2) 

^rr r^Trrr (i) 9 (2) crcr ^rrsrm ’fit, 
i = P2lL. ?n 

di PjT 2 * N '* P] " p 2 ” K 

i.bol ^jv£i 

Avogadro's Law 

'iV'i'i IspfctW $Rt% rrt<$R&I^ 'sOTOST’trasr ’tTTCRR «|UW 9 ^ HH#* 4Rfit ^ SHRTR 

rcrr i 'iuicoMicsjio '^jvaflS i 

"f^R Tt^wrartn 9 f5«R frr hjrtir^crr 9 hrh *irfw Rt*t, i ” 

4 ’JR CRCR Rft'M RRt ■’wst^ STRtR < psI RTR CR, 1?5R 'bMRIdIMI <3 tTfCR 3 1 < p*1 ’Ijl CRHH 

m?hr rrir ^ri gpm ^smtarro <3 to*t ti 22.4 l i wrcsmrasR ^5 rwri rir, 

f^TR T5t*WarR 9 5ttR C^H *1ilCTfl 9ftR9H dR C*Tt*T H?RTtR RVl^lfiR* RR I 

van, (rrr fra m 9 ^smtatt f^R) 

4RTCR n = ’HTCRR CRH HMJI 4R«, V = n CRH £ RJTCRR MR’eR I 

i.iii wrrot«fTO5i^r^rrt 

Avogadro Number 

srriremragi ^3 4Rt ^mtsttR 9 rrr rrstir^crr w *itrh rrir h«rfp ^ rtcr 1 

^RR | 3 < P^ ^mUZttR 9 RTCR HRM ’Ijlo'lSR C^MtR , oiju'o»i *i»jM I 4 ^fu ’JR 9 Pi^tacR ‘KR <l°ll 

RfR; 4<5*5. ^f*RtaTR 9 RTCR c<lc^H ’Ijlc-'IR 1 wlc*i RRTR HMTR Rlc*P I "AMR Ml 9 SfCRR 5FT 

H<3R RMJT RTO5 RT. Rt Rtsj RT, CRCR^ W «lJTC5R 1 CRH (mole) RfRRTC't HRTR RtSlFP ^ 
^ITCR I ^ • > 1 < P*1 RTMCR *11^1 < prc«i ^>RI SHCR ^RR 'flRt. Mw Rf$R RhTC^t RfsT'H RCR; H^tR RMIT 

SR RCR Rt I R^RRHRH RRtttfR (Rf^R, M*! Rt RTf^R) <3R CRH R^IRtCR R^tTR 

RtCR, 3) R^tJtCR «ult'oHlcal Rs?Ut RRt RRI i3 R^RTfCR ’N A ' RRt ffef^o RRf RR I >3l^ ^'pHj ^R 
HRRTT, ^ott N a CR WtOTWClgl ^RRS-9 RRf RR I 

lR %3 Rft^T RRt iflR RH 6.022 X 10 23 fR^s RCRC^ I 'SI^TK 
N a = 6.022 X 10 23 **% mol " 1 I 

1 fat-N g^RT S n RRt RtRR'H CRtR RRTC^R CRlR RlRlt ^Rt.RRtR R^RR CRTS 'R^R 

R^RJtCR N RRt 2RR*t RRT RR I 'RItC'&tRTCSt RtRTTCR N A RRt 2TRT*t RRT RR >3Rl R?R1 RRtC^R RIrrIR 
CRIR RH ^oRR N = N a RR I RT3RRR RCRT f^5t% ^jR RRR ^RJ 4RTCR N A 4RI N 4R RCRT 
CRRTCRt RR, N = N A X n ] I 
& RS MW (iR-« 
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^tiiwd ^ar, ^<5'e w 

Combination of Boyle's, Charles' and Avogadro's Laws 

<uuc*ist *jat t Tmiarra, ftftft Tt33 ctr 7JTC73 tittr £ ?m^ra $73 Rura 

d|4c*w ^5 8 ft33 FTC7, Ptftv 'oc?j{j c4M ’Olenin ' a ilii'o , i WI3 C4 s i('b'i TRTian 71 737 ^1331413 
*i *i I'jjl It^s 3 1 

'ai.l It's HI c\s I 8 ftl3 TMTKJIR 'S FTUt c7R ’Itlc^lfl '^llfl'S'l 43 C^M 7t3Tt3 73R3tft71 
71R 7ft, T <73ftH 71371333 <3 P FUR n CTR TftTM CTR «tT11R3 'ail-W'AH V73I717C7, 


(i) 

7t3t#W 5J3 «|«j7IW, 

vaj, 

37R n 

'G T 3||(/9*; 

(1) 

(ii) 

3ftCR3 5J3 7^7R3, 

V «T, 

37R n 

<3 ^IC^; 

(2) 

(iii) 

TJTCTHTasra 5J3 3C7, 

van, 

37R T 

'G pl^m .. 

• (3) 


3*R.$S *31173 n, V, T, P 77 «Rjft 47$ ?m aftTfifo 33, 7RR fftRftC73 5J3RI7TC3, (1), (2) 
« (3) RITM^ (RC7 71731 ftRCT Tift, 

Va^xTxn; 

ti, v = Kxy, 4 «iiir k 47ftxsrt y rt fgx^ 537i 
71, PV = nKT 

471C3 K 37 7R7lft7 537 I 'aijlc'ol’llcvsl 41481 731 ^JjS nc^ 'oiRsI Wfft C7, 47$ 'fiH7f433 <3 
FTC’I 47 CTR ‘ p T%srt e t 73 7JTCR3 TITTR C7R13 7137R 77R 33 I 73R 77 7T1C73 C7RT3 4f 
'5TR5lf%7 $37 K 43 7R0 77R 33 |» 71$ *1T1CR3 4 534ftt4 C71R13 *fft7 577 R1C¥ R 7131 ftt$7 
77 33 I 73R $*tft$^ PV = nKT TftTTM K 43 ^PR R *Hft 7ftlC3 n CTR *13173 7RT Rf$, 

PV = nRT 

47 CTR *1J1CR3 C37I3, n = 1; 77R 47 CTR ’IjIc'IS 77T 71$, 

PV m = RT 

47TC3 V m 37 'HHCHri C7RI3 7137R I 

T^Sf^fa *ljt7 ^77 7t CT1713 *1jl7 577 8 71731 Tift C3, 7ft ftf%$ *13173 FR P, 71771311 T 
ft*l3 31C7, 777 47 CTR ftft^ *13C73 713TR 7 C7R13 7137R V 77R 3C3 I ^53R 7^733 
PV = nRT 3W> C3T71 713 C3, 47 CTR 773 *13C73 7RJ R-43 7R 77R I 4 713^*1 4C7 T^T'ffa *137 
577 (Universal gas constant) 717?C7l7 *tJlR 577 7 C7t*Tt3 TTtR 577 TRt 73 I 

7R4 *IJtP!3 77713 75^733 (Equation of state of an ideal gas) 8 3317-^37^53 
7W3 af7f%7 PV = nRT 4 7^4<J e lft 7T%47R3 73 3TRR3 TRT TRtTI ^RQ 7P73TTOI fts^t 
(R7f 73 I C3 77 7Tt7 777 7t*t7tart3 « FtlR 7WTR3 « Ft^C73 ^3f OTCR RR 7tW377 
7R RJl7 77t 73 I TtR^f 7JT7 7§t73 e fC7'Q C33R F7I7 I ^731® 4 7^173*137 7H*f 

3J1173 775713 7^(733 771 731 4 7^143 3ft 57t *$^5 I 337 7<71^ RWt 7313RR3 TRI 

4ft SR31R 73W 73 I (TR^ 337 <3 7T>®3 3J17-43 7«5Sat <3 t3ftftj i.«8 C331 7C?R71) 

7 M 7 T 17 7 ft 73 R 8 PV = nRT 
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Different forms of ideal gas equation 

C^H «lTTPra 'Sd'tf^s V5SI M^OT, W $tm <7$ ^IJTCTS C^m TOfft n = W/M I 'Sft^ra W SJTSJ 
*trfi?ra «riti'iH v ^m d = w/v i tjbsk pv = riRT 4 'srM «trm 
RI^im w*i wt Tim i cw, 

ct *i§jn*t *tm?m crai 

CT C^H *tfimM (n CTT 5 !) CTOI 

*pr n = 1 '^t«. ^ <mm • p t^rt e t *tTrc?ra cwi 

m ^ w stm *tf5mr«t *ijrc?m croi 

M m = 77 . ^ = d *mpm cto snmrar 

wn <TNfsrarmm *trn7ra <$ ^gi^c*i -m ««rm'awa *tf?mt c t ftffcg spfh wt *rm, 
Rumman T-c^ v m»j ^t^mtstt sf^t*f ^ic'o i 


(i) 

P.V, 

Ti 

P 2 V 2 

t 2 

(ii) 

PV 

= nRT, 

(iii) 

PV 

4 v m 

= RT, 

(iv) 

PV 

W 

= m rt 


*m *ifyMi«Rr 

Uses of ideal gas equation 

' 5 Jf l i*l mPi PV = nRT <53,1*1 <pc*i (i) ’tolc^s '^t*if^ s '5*1 'S (3) ’IjIc^s ^*11 *iHI I 

i i nrrpm mt*tf^ fStfrr s *irm »ii$jpu *trm ^ ^ssi^m ' 3 t e tf^ s ®?i 

f^fei <?<ii Tim i c<pm '^r e tf^ s 'ss m c»ji*ii<5 'sm 3 c<i m srmi ^*m w arm ^cs*! *mw?i 

cm toot, n =jjj i «!hr 'srM *trm ji$«hc4 ftiqn <m ~m- 


PV = nRT = ^I 

M 

WRT 

M=-^- 

^ not> cHt Tim <m, tjR c^h RPRd ««!! (W) *ifl 5 i <5it^i*i mtW't (V)-c^ RR<£ ws 
wrnian (T) <3 stw (P) ^mt Tim, ^ ^Pmra <m «trm mt §*tft w»m 

'=rMf<i<p w ’i e Ri? R*m ^t i wft R'eei^l 15 ^«i*})Fo src?rm ^?i (EmSl 's*ic # m ^wR^ 
^ ■‘1^% in ^rra ^t*if^? <5^ st*n# Ttrm v iRf&'o 1 

^ 1 sim*ra f5t<f?i § »um Tn^n7u «tjtpra w Tim 1 c^m «mpra 


'sn'tf^s .m m w arm nripm «h?nh v ^ 1 , ’irnma’^ 5 , d =^^1 ^ 

4 um •>i5Ws e tt^ i^mt Tim- 

DW * WRT _* W PM 
PV = nRT = —.TH, v = — 


^sm, d=^-; (?pm stlTFR!mt«tf^ W (M) ^THT «fPTC*I ^t*miaft (Ty^ Wfo 5TC*t 
' RT. 

(P) ^ ’iiiws wtTim 1 ..-. y r ‘■ ,'• 
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i.bvsl R disc's Wrf 

Dimension and Significance of Molar gas constant, R 

(?)r®TT tart % i =rrsrmwtPi ct, cm '=rMftrnm?i« rj awMfirm m, 

PV = nRT 

. R = EY = Pxvx L x 1 
Tn T n 

4 ^#^: e t mst Rwhi 'srraai *n$, 

p = m [■>■ ] 

(Wj)' • 

v = ,'an?r®^ = 

T = ; n = TOOTI 

\ \ m 
" R ” (frtfj)* * ( )0 x x csnm 

<m x t'ftfj m< , 

= _ o ~ = ftfc __ j l ’.* ^*1 x cro = 4l®t “M 1 

tsw x om row x c*im • 

r = mpffo) csm-^-i . 0) 

,’lfltaW (i) cetms C^tt CT, R awfl> *r^Sf%T ^*re ^ *r??m (abstract number) ^T, 
*iPiPt£ wan 'sjt^ tst *t% w l^fiH csrn s T ri , i c<ic^ <pic«tfi w R(«^ 444 we?, 
PiR>g w *il^s r iau wws ^?r i 
(«0 ? firm a^p r aia wan Ptfs w$, r = mi cw*r> i 4 c«rms 

wn ct, ot*i csiw i <mm ww*f wima w*twan i c4*iRh (K) ^nsn?i wnm* 
m *tftsn*i ww , w *m a^ R ^ msnm i afct^ ^ r i 

mwt ? af% cw*i ww*t wirra aft ftft w*iPuim w aft c4*ift^ wrntan wiirca ^smrom 
• > i i fc|>iljW'srPft *llfsi4 41^ CWW3 ftrm a^ R '43 J i*il*i j W Pi n^C*TO aftfS'® 4f)l wn I 

^rm 4ft, ftm p mr\ n cm «iM *trnm?i wawan t, <se4 t 2 cs 4W ?»n wi «utw3 

'5TRI^ V, CSHT4 v 2 cs cm\ 

:. ’ijic^ifi (t 2 - t,) ^fTsnart ^P*tc^> n firm toi 'sfiw^ ■*p?mta e t5ff^5 •>t*< w iiR'o ^nl^ 5 

= PX(V 2 -V l ) = PV 2 -PV 1 . * 

'STRIfJ '3'M ftirm<1 >l%f‘^ e t 'STF5, PV, = nRT, <*W. PV 2 = nRT 2 

.-. (t 2 - t,) ^t^marr n wm «um ^mt mt = pv 2 - pv, 

* 

= nRT 2 — nRT, 

= nR (T 2 - T,) 

.-. 3f% c4*iR>h ^31331311 3l% imm , srn ; p i f firm w m*?pn3 e t^ff^5 

4m = - n - ^ ( ^ 2 - T. 1 ^ = r i firm a?re R 
n x (T 2 - T,) ^ 
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*b 


b.bsi (^rm «tm^ r4?^th* mt 

Calculation of value of molar gas constant R in different units 

ft) ftGls- < tl(|Ri!9*i RR ut4i4 ‘R’ (‘R’ in litre-atmosphere units) 8 

CT 'Wt n mole Rl5Rl e t-4R 'stRfll Rl$, 

PV 

PV = nRT ; R = 

■ Wtft, 1 mole RftsjM CT <RRR RjR my ^t’Wlait 'Q FftR 22.414 L '=Tt7I^ RRR ^ I 

R^RRR n = 1 mol, P = 1 atm, T = 273.15 K, ^5*R V = 22.414 L I 
1 atm X 22.414 L 
•’• R = 273.15 K X 1 mol : 


_ 22.414 
"273.15 


L atm K-'mol-’ = 0.082 L atm K-‘mol*‘ 


ft) 4R. *1$. (SI) 4PFT? ‘R’ 4RtirH (R in SI units) ? SI RTTCR?! Vft.P-C* ft$5R 

3ft (Nm- 2 ); TOtim V-<RS ’‘HftDld (m 3 )-41 T-<^ <3®lftR (K) 41 2PFR RRTC ^ I 

s .t.p. cs ^<5, my cmtan« ftcr ; 

?tTR3=ra my m P = 1 atm »RT = 101.325 kPa = 101.325 x 10? Pa = 101.325 x 10 3 Nnr 2 
41^5 cm nrrc^ra «ntiv4>H v = 22.414 l = 22.414 x io -3 m 3 m 1 
4Rt. my wwian t = 273.15 k q?n 3311 . 

^»R CSJR et'IJ , n = 1 mol 

PV (101.325 X 10 3 Nm- 2 ) X (22.414 X 10~ 3 m 3 ) 

R ~ T X n ~ 273.15 K x 1 mol 


= 8.314 JK 'mol- 1 [v 1 Nm = 1 J] 


ft) ft. ft. 41R. 4m^t ‘R» 4RI RR (‘R> in C, G. S. unites) i ft. ft . 4|R. 4 Rt^ ajTCRfl 
5f*TC? S(1% R<f CRftftSH (dyne cm' 2 ) 4R*. *1JTCR?I SRF5RR5 jr CRftfttR (cm 3 ) 4)Rs^ SPFH 

^ I 

R^541R c.G.S. a p *lft^, 4)^ <RR ’Ijlc-nn (RRR- 
P = 1 atm = 76 cm (Hg) = 76 X 13.6 x 981 dyne cm -2 [ v P = h x p x g] 

V = 22.414 L = 22.414 x.10 3 cm 3 = 22,414 cm 3 fg = 981 cms" 2 
T = 273.15 K 43<R n= 1 mol Ll dyne = 1 g cms" 2 


R = 


Px V (76 X 13:6 X 981 dyne cm -2 ) X 22,414 cm 3 




nXT 1 mol x 273.15 K 

i 

= 8.320 X 10 7 dyne cm K-’mol" 1 = 8.32 X 10 7 erg K-’mol-’ 

= 8.32 JK-'mol-’ [ *•* 1 clyne cm = 1 erg; IO 7 erg = 1J] 

ft) RRtRft 4WC^ ‘R’ ii|?J RtR (‘R’ in calorie) • 'RRsH Wlft, SI 4)<pc^ ‘R’ 4)^ RR 
8.314 JK-’mol-’ 4R«, i C al = 4.184 J 


R = 


8.314 JK-’m ol 

4.184 


-1 


<? 




= 1.987 cal K-’mol-’ 


ftai Rftjj 4RSC^ ‘R’ i£R RR CRJt RR- 


«$>* 


(b) PtolfJ FIR R = 0.082 L atm K-’mol"’ 

(4.) 4R. 'ST§ (S. I.) 4RS^, R = 8-314 JK-'mol-’ 

(©) ft. ft. 4R. (c.G.S.) R = 8.32 JK-’mol-’ 

(8) (calorie) 4m?, R = 1.987 cal K-‘mol-‘ 
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Boltzmann Constant 


am $atam »iHc4 caHtowH am* aat am i k amt staan amt i ^?tr 

k = R/N a , (RattR R = a*®t^Raira 35^5 a)aiN A =Wf^5t 5 tR5t TOOT i ^a^re aaaa 

<?<\\ ^ i 


(^) Pitta Tl^pnS^r irffi 


R 0.082 L atm K^mol’ 1 
"N a - 6.022 X 10 23 molecule mol -1 


(*t) ^ SI $ 



=136 X 10 -25 Latm K -1 molecule -1 
8.314 JK -1 mol -1 


6.022 X 10 23 molecule mol -1 


= 1.38 X 10" 23 JK -1 molecule -1 


Gay-Litssac’s Law of Pressure of Gases 

m*)* ISpfcrc^r ^renfa ca-^pmas ^stma ca caaa anatm fata iipjh <srca arrcaa 
^mumii ^Faa a tea t/tcaa ^Pa a’a^fa ai^ft ^3i 5»h*i < ?w , i i c’t-^jic^s Rwa ''j'sITj Pis^a • 
“fam ^itww T5iM <^fr armaa m at ajrcaa c < y <rf% a mtaanata jnii«pn(fc« r 

^stllt. 'OOSW C^R ’tllcds 'ailfj'l V, Fta P atai '5l -s Wl3fl_T blMd ^jU no's, 

P « T; (tPR «tt?T5=? V ffcRT) 

at, p = k x T; aiam k aa angaift* ^aa* i 

at,| = K • 

'atam lit ^staa ajiw* 'aiW'AH f$aa casa ^aatait aI5^*i a^ Ti, t 2 , T 3 .t„ a# 

atwrca,artaf&a maaamtm p lt p 2 i p 3 . p n 4 am 1 'srmat at$, 

Pi = P2 = P3 = = Pn = „ 

Ti T 2 T 3 . 'T n 

ca-^ammm Riaa ^cam asitama 1 

p p p 

rt-^jiwa Riaa ^rart t? = = T 3 =K ^ * ,srr?r5 ^ <roar) 


nrm $rmv\ ?m*m 


Mathematical Solution by the application of ideal gas equation 

'srm^t arm aftama pv = nRT am ^a h.i*.b) ara^ra aam a?f?p 5 affamta caaa 
arma 'srjhj aum am wtat atam mm ana atarr, «r*p atart, 'srtaftas 'sa, mrama, wtatatt, Fta 
a^f% taaia amt am 1 fattt 4 «mcaa aaajm aaraR wat ^11. 


$ataaa bo 1 27° c ^aaiarm ^ atm yma 20 l airo w earn firm f^araia? 

76 

RataR % «rpH ana aftama at®, (*nm caat caa ca ajp^ «na^ 1 

PV 

PV = nRT ; at, n=- 


n = 


RT 

(77/76) atm x 20 L 


0.082 L atm. K-’mol-’ X 300 K 


anfro®, 

o 77 

.-P = -atm. 


= 77 X 20 

76 X 0.082 x 300 m ° 

= 0.8237 mol (IB'Sft) I 

All e-books & Software : 


V = 20 L, 

T = 27° C = (273 + 27) K= 300 K 
R = 0.082 L atm K->mol- 1 
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[ 4 RrC* 1R fe-'llCR RR c.’PWl Rfo*} 'RWR RR ’IsjMcss RTCR R<?t^5' t J*l ‘flR'CR 1 ^a 3.CR I C<H*1 R 4)3 
RH 4)3^ 0.082 L atm K-'mol' 1 <miR WCT ^RVoHW 1*ltMR 4JR*. R*ltR5 RT^^T 

4R5CR SRSR RR^5 I ^R *tTTR RWt RRTRTCR R 4R RR L atm K-'mol- 1 41^* 

RIR^tR RRt ^RRfR^I 41^1 R <£IR RtR SI tORURt 8.314 JK-Wl" 1 RJRRfa W ^*R 
Rt?reHW m 3 <£&& *HR«5t*T^ Nm 3 mRl *ITTR£RR (p a ) ^RS^Rt RTRRR RRtfS RtR I] 

$m*R«t io (R) I 27“C ^smtaitR 4fR^ 102 kPa Rtf 250 mL *tTTCRR ^R RR I 

[ 5 . C^T. ^008] 


RRtRTR l '3fTR ,< f RTtR R^foR*! R^5, 
PV = nRTt 

PV 102 X 0.250 


n = 


RT 101.325 X 0.082 X 300 


= 0.010230302 mol. 

ftl«R (CH 4 ) 4)3 Rt e tftR ^R = 16 


107 

SS$WS, *tTTCRRRR, P = 1Q1 325 atm 

*UtP|RRra^, V = 0.250 L 
CRlR Rt?Ut, n = ? 

*lTtR $RR*, R = 0.082 L. atm K-‘tnol-‘ 
^*PTfait, T = (27 + 273) = 300 K 


1 mol fRWRR 'SR = 16 g 

0.010230302 mol 4)3 ^R = 0.010230302 X 16 g = 0.16368432 g 
IRS 0.1637 g (fsrc«R) (STIR) I 

fcRTRR't i 5 I 30“ C T m tSTtR 0.987' atm Fft*t 1 mL *tTTCR R*Rfl> RtCR? 


RRTRTR S RRRT ^ftfR, 

PV = n RT 

PV 0.987 atm X 1 X 10~ 3 L 
" " RT ~ 0.082 L atm K-'mol" 1 X 303 K 
= 3.97 X 10" 5 mol. 


aiprcc, ’IJTCRR m, P = 0.987 atm. 
«UnRR RtR^R, V = 1 mL = lx 10' 3 L 

RTTCRR ^rniatt, T = (273 + 30) K = 303 K 
*tT1R SRR, R = 0.082 L atm K-'mol" 1 


^SRKRgRR 3.97 X 10’ 5 mol «tTTR I 

RtRIR 1 mol ‘ p f1%sn«r CRT CRRR “RTTCR 6.022 X 10 23 f& «TRRs I 

.-. 3.97 X lO" 5 mol *1JTCR = 6-022 X 10 23 X 3.97 X 10" 5 ft I 

= 2.3907 X 10 19 fl» (frSR) I 

l f%. g. i 4) ©RTRRt't CRR *1TTCRR RWff RRT RRft, 4) %1R RR *1TTCRR WR SRRWT] 

®MUR*f i*l fiTSTf®! ^R^RIR «ORtfl» <tTtP!R 'SflR^H 1000 mL 1 27”C ^RRHStR 4TR?, 


74/76 atm Rl 9 ! MllLRR WS RX3? 

RRIRtR 8 

iR tapTJsmr 

slTtERR RR, P, = gRH RR = 1 atm 

*unRR'5rrasoR ) v, = iooomL= 1 l 

, RTttRR 'StRRlait, T, = SRT't ^SIRRHR = 273 K 
RtRR « t>l*TCRR nWfob ^ RtfS, 


cV 

^•'SRwttR ^ 

RTttRR RR» P 2 - 74/76 atm- 
«UnRR'51t?r®R ) V 2 = ? 

«UtCTR ^mtsrf, T 2 = (273 + 27) K = 300 K 


P.V 


tvi 


P 2 V 2 

t 2 


V 2 = 


Mi 

p 2 


T 2 1 atm x 1L x 300 K 
X = 74/76 atm X 273 K 


= 1.1286 L (SB^R) I 





















































*8 


9t9lf99 99HH-SSR <131 

Updated Bangla e-books(pdf): www.facebook.com/tanbir.ebooks 


bva | 20°C ^t<TsrfHT?I « 740 mm (Hg) 5TC9 0.842 g <tJl9 400 mL *9959 9»l9 9*9 I 
»1j|*lli>9 'SJT*!^ 'SjJ 9*$? [in. C9T. ^00*1; 91. C9I. ^.ooii; 9. C9t. ^o5o; 9. C9t. ^.oo'b] 

■ 9919 m 8 <ijipi 9 9*ita9«t pv = nRT rtw *nt, 

PV = nRT; 91, PV=^^ I 


9t, M = 


9t, M = 


9t, M = 


0.842 x 0,082 x 293 

740 „ . 

rrr x 0.4 


0.842 x 0.082 x 293 x 760 


MJWlUd «9, W = 0.842 g 

399*, R = 0.082 L.atm K" 1 mol’ 1 

^miajT, T = (20 + 273) = 293 K 
740 

•&TPBri>T*l, P = ztt atm 
/ou 

♦UUfed «llt|ViH, V = 400 mL = 0.4 L 


’ 740 x 0.4 

= 51.942 (srm) ($ 99 ) I 

$9199*1 58 I 30°C ^t*mtarm 4)9* 95 kPa TO*t 250 mL C9R UTP19-S9 0.2 g 991 £ <11*99 


'9t e tft9 \59 ^5? 

99t«rm $ 'srM < 11*99 9§l959«t tc®, 

PV = nRT = ~~~ 


M = 


PV 

0.2 g x 0,082 L.atmK-’mol- 1 x 303 K 
95 atm . „ T 


101.325 


x 0.25 L 


0.2 x 0.082 x 303 x 101.325 


= 21.2 


C9t. ^ooi&;®. C91. ^ooV, Aootf] 

<13*99^9, W = 0.2 g 
tylw* *59, M = ? 

< 11*99 ^smian, t = (30 + 273) k = 303 k 

<11*99 919. P = 95 kPa = 10 ^ 325 atm 

<9*^59, V = 250 mL = 0.25 L 
<IH9 $995, R = 0.082 L.atm, K-'mol- 1 


95x0.25 | 

WlR'P W = 21.2 ($««) I 

$9t^9*t iei 20*c ^t*rsrt3rm N 95ffo 9*pi9 *rtlnrt«t <999 <ij*99 'vhj^h 

0.12 dm 3 (9t L) 99 I £ <tJlC99 47°C-4) $fte 9*9171 ®t*t ft»t«1 <49* 9f%9. <*$94, 

<11*99 71.5 cm 3 (91 mL) 991 ^'*5 His 4 i '® cm 3 4C4 ? pH. C91. ^ 008 ] 

,, i*iI^R * >iw 9*^, 4>1^H x cm 3 1 

8199 » fa'll i 


’it legist ®H, P[ = P atm C9C9 <Pf^), 

< 11*99 ' 91959 , v, = (120 - x) cm 3 

<1111719 '51’Wt, Tt = (20 + 273) K = 293 K 
4Ull*W « 51**99?p9ff5, ^ i = ^ 1 ' 


fa^Sll) 'SM*4lil i 

<11*99 m, P 2 = 2P atm (Sf^pT^S) 
<1J*93 ^1909, V 2 = (71.5 - x) cm 3 
<11*99 T 2 = (47 + 273) K 

= 320 K 


P atm X (120 - x) cm 3 2P atm X (7i.5 - x) cm 3 
293 K = 320 K 

91, (120 - x) X 320 = 2 X (71.5 - x) X 293 

91, 38400 - 320 x = 41899 - 586 x 9t, 586 x - 320 x = 41899 - 38400 
91, 266 x = 3499; 9t, x = 13.154 cm 3 (8(19) ($*9) I 
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i'b i m *rafaafifc c?rca afima cana ajTPTu ^ta^rtart w ai^ita 
'=(t«v®«i ft^aasta? 

autara s uta a#, aiafta* '=r^rra ajtaf&u ^tra^sa v, = x mL ^^maurat = t, k 

.-. Mu *K*m <fl?t V 2 = 2x mL W'SIW = T 2 K' 

wra W\ 'stafuMs ataUU 51^ra 3J3 ^ ai§, 

v. v 2 V 2 2x „ 

T,"lV ••• t 2=v[-Ti = 7.T 1 .2T 1 

■d©sK aiaft<p ©laalifll T] K ©,C®1 C*t£UU ^f’MIiill 2Ti K 3.0^ I (® i es) I 

[ fcmsaa^a amas merits ^mran 27 ° c at, (273 + 27 ) = 300 k casaa artaanzn 

2 X 300 = 600 K at, (600 - 273)° C = 327° C ] 

fcat^&a m i aforta c *m amaa ^smtart 27 ’c^w an?T 7 R ^sftnsa ft*pr *ea, 

^TfW VSI«J $aa Uta 0.8 atm 3.C© 1.18 atm-ifl <psI ^U? 

aatata 8 <pls , ataR^ 'aa^ata ^tj ic, j rs ^nwa = x l 
.-. Mu sia^tra arrcaa «mrsa = 2 x l 
^stata, abjure ^srrsrm ait. 


aaa 8 

aTTCaauta, P, = 0.8 atm 

'trnRsjsfTO, v, = xl 

ajrcaa ^aaw, t, = (273 + 27 ) = 300 k 

atua <3 brtt>w ^ca?j aaaa aftaaa are art, 


(Mil *ar<^tlfl' 8 

aiTCaaFia, P 2 = 1.18 atm 
*UIW«1 , V 2 = 2x L 
’tilted 'AM^IMI, T 2 = ? 


PiV. 


P 2 V 2 
' T 2 


t 2 = 


P 2 V 2 . T 1 1.18 atm X 2x L X 300 K 


= 885 K 


T| T 2 ’ ” . PiVj 0.8 atm X x L 

.-. Mu ^msnait = 885 K at, (885 - 273 )” C = 612“ C 
.-. ^aanna ^ = (612 - ny c = 585° c (frsa) 1 

5V-1 iflTCffr 250 atm 5T*f ^are *TRU I f¥^5iaffaas 125 atm 

uta (tre?. 27“ c ^taatarta aiat ^ ^at aa i ^stavtartu P)fa*MfD Ph^iRi© aua? 

aatata 8 ^©iauT ,areta arca atta afarea arrcaa uta arere i <h m 250 atm m 
<wta$ fala&wfD Rc^iR^o ^ca 1 




O’ 


ww^ ’iji-ifb PiRi'wics '*<i?ixs*i l>aa ai^w 1 ^5 ?jk ca-^anrea tacaa *k.© ai^, 


Pl 
T, 

••• t 2 = 


P 2 

T 2 ’ 

p 2 t, _ 
Pl 

= 600 K 


250 atm x 300 K 
125 atm 


^nata aaa uia,^f= 125 atm 
aaa '©taaran, t, = (273 + 27) = 300 k 

R'oltl Fta, P 2 = 250 atm. 

fatta ^tautan, t 2 = ? 


5,C<5 


,-. ^rauian caiTs 600 k at, (600 - 273 )“ c = 327 “ c <paca5 fafa^r?rf& facwfiR© 
(fc®?0 1 


®S U! vm (R-8 
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5 2» I *UtCT3I 22 I FttfliT *1^4^ 

11° c Tmram aft t 


*iwr s 

sw*t o 

‘ s tiTC y ra , d,=22 

fM ^mtan, t, = 273 k (spim «ptra) 

*fjn?ra 5t'WI, P, = 1 atm (Sftff FM) 

’Uic^iiq w*, ^amtart 'Q *m\ *n$, 

diTi d 2 T 2 
P, P 2 ’ 


IVS)* « 

, ljlc j is r )*i v 5 > d 2 — ? 

^mian, t 2 = (273 + 11 ) = 284 k 
«un?i?i smtan, p 2 = 1 atm 03 ^ 


J d)T, P 2 22 x 273 K x 1 atm Ie 
d ^Tf X ^ = latmX 284 K- = 2115 


ii.i 1 ioo° c ^smtarm arc^ 1.0526 atm 5 tt*t co 2 , , un?w ^5 w 

ftf. (ftf. Aootf; <ftf. ■i.oo^l 

^Tf<H t '5(M «1jft TrSfftsjtf pv = n RT C®R3 5 ^rftiTt *ft$, 

WRT 


PV = nRT = 


M 


7n> v^rt 1 ^> d = ^f; id v\ 4rs®p «nfl*w *rffcn*t] 

8RPTC®, p = 1.0526 atm. M=:44 g mol" 1 . R = 0.082 L atm mol-'K' 1 , T = (273 + 100) K = 373 K. 

,.d=— =-1-0526 atmx44gmol- 1 - =1514gL - I (grra) fa*) , 

RT 0.082 L atm mol-'K- 1 x 373 K g ’ K ’ 

*o i 0.901 «mt wt?r 120° c ^m^iarra 

0.98 atm FtW 325 mL *TR Wl 1 ^ ^5? 

’Rttrm § *irK7ra (®rr ®rrr^ra) «irre c®^ *rt$, 


w 

PV = “ RT 
M 

W ^ 

M =— RT; M=^t c tf^P^ 

W 

:' m = pv rt 

0.901 x 0,082 X 393 
0.98 x 0.325 
= 91.164 faa) I 


sjflviw, w w = o. 9 oi g 

<lt*ft Ff®t, P = 0.98 atm 

ftTFPft , V = 325 mL = 0.325 L 

^mWl, T = (273 + 120) K = 393 K 


*tTPl R = 0.082 L atm K-'mor 1 

* 0 . 5 1 *rm*f « ww 3 x 10- 3 m 3 ^ 5 ? 4.5 x 10- 3 kg. 27 ° c fcw 

« 101.99 kPa FTC*! 4.0 x 1(H m 3 ’tJtT»ra ^53 m\ ft. C^Tt. *oo8l 

*rot®rftr s 


5 irn?ra m, p = 101.99 kPa 
’irnpra v = 4.0 x 10- 4 m 3 
. stlKTra 'st < w, T = (27 + 273) = 300 K 
o ■’jcara Tfsftw't 'SR®, 


fifutef ^ar^arm 

WraH’t, P 0 = 101.325 kPa 
’UTCTS '3|ltt'0»l, V d = ? 

m^^mtan, t c =273 k 


P„V„ 


PV 

= T . •■• V„ = T x p 


PV x T 0 101.99 kPa x 4.0 x 10“ 4 m 3 x 273 K 


300 K x 101.325 kPa 
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= 3.664 x IQ" 4 m 3 



88T$18 W*!ft 


*8 


sEprc®, 3 x 10- 3 m 3 tom* fira «a 4.5 x 10- 3 kg. 

... gpnc, w^ira, 3.664 x 10- 4 m 3 ^WV4t*W 88OTS_ 4 - 5 * 10 ~ 3 k E * 3 ' 664 , X 10 ~ 4 


m 


= 5.496 x 10- 4 kg ($W) I 


$8T?83 | 27“C ^3814118 0.526 atm 5TC8 15 g Hl$d5l«tM* W8W W? 


88 t«rm s ^rrsmt 


w 

PV = — RT, 
M 


V = 


W RT 

M.P 


4i w -5TH nroin Tim, 


15 x 0,082 x 300 
'28 x 0.526 


25.05 L (fcw) I 


yj)nw,' s ^n 38 OT 8 ^ 53 , w= 15 g 

Hl^cJlferWtl W, M = (2 x 14) = 28 

88OT8 518, P = 0.526 atm. 

88OT3 ^mrat, t = (273 + 27 ) k = 300 k 

888 $335, R = 0.082 L atm K-'mol" 1 


** 1 30 ' c 12 g 33^8 M> t $am 'i $4 ' 8jm 5 l *tr waf*t wot 8 j tots 

Ft*f ^5 4(W ? 


7rat*rm 1 'aimm wift, 

W 

PV = ^ RT 
M 

W 

••• p =i^ RT 

4) 83R 818 iHlaS'® ■qPlW Wdl 8t§, 

12 g X 0,082 L atm K-'mol- 1 X 303 K 
P " 44 gmol -1 X 5 L 

= 1.35524 atm ($«s) I 


3331 38 OT 3 w, w = 12 g 

CO2 4RJ JfT8 ^MPu 5 'Sfl, M = 44 gmol -1 
8JIW«t'a(l«'98, V = 5 L 
88OT3 WWait, T = (273 + 30) K = 303 K 
883 $335, R = 0.082 L atm K -1 mol -1 
8JTOT3 518, P = ? 


i.iVI A51^W<1 m ^3 

Dalton’s Law of Partial Pressure 

<tj 33 883 *t?p*TC5ra my f^fwt 383 ^ ^ 83?3C33 3it8 ct C383 ^rn^s ftlsrs ^ wrg 
fsra't <ks I 8H l *H-P)Sl ,, H C8OT 81’*® $31068 1%%C5 5lro^ 1§|35tOT 3R 'shU'l fN3 'Alyl'S13 
883 ftsrra $8NH3$«s Pisr m$ 883 fsnai:«m orfc 5tt83 ?m4 *trt83 35313. ^i 

41815188 4(|^Pi4 518 $ih 31OT 8 tap's I »l»il5i*is 'SflvPt^ 5t8 ^3lfl5 Pi IN $8 8 ' 

CWl PtPt^J ^51881383 fafotllfaflH C333 883 ffett83 C888 418815 $8t3l3 883 >5 551881383 
fSnsn:88 w=® inwft 333 wot <ti m erarm ws, ^tot & $nmi3 8 ttot 3 5t8 
wt wi 4l 883 fJren:88 cti 15 m <2r 333311183 wm $8833 3rt33$cw wsjPnv 5t83$cw 
c3t835OT3 33131 

3C3 8 sf 8 , 4585f& 883 8803 <33853 V I 4)^5 p83 PrfWtf^tN f^rf& 88OT3 3$3t 

^33>'olta 3181 40*1 '®lcia 518 ^ 88 la 1 (.8 Pj, P 2 , P 3 8 '»f® I 4 f^ ^84018 4f', 888 8 lc<a 41W8 8 lt 8 
4IW31 3^8*1 WTOT (71 888 Pisl3 81'38t 818,5518 518 8^ P m I ^st 8OT '&l*ll5( I »i$i ^jlt 8 OT , 

Pm = Pi + ?2 + P3 
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*tr 


b.ifcl 'vbHUMH m2TW 

Mathematical Expression of Dalton’s Law of Partial Pressure 


V 'BT|4l'8HRPrt> ’IJTPB m, n 2 , n 3 ... cm 

I f*iR<> WffliJJf T CS i£f 5fTR i£T^f#5TW 21 C^JC<P 'olt.14 W‘ p l 

p 1( p 2 , p 3 sr i < 3 ^ p lt p 2 , p 3 ... ^ £ ?rc miptb 'nt?f 5 B5 ft 9 ! i 'sp’Bffiw ^ 

*1TTR i4<poi) t£T^ <TfCg SIB*! ^SR^sJB FT 9 ! ■S.W P m I 

ni cm fcra ^<wtan t cs ^sr^ftb v ^mr^r ^ ^ p, ft 9 ! src?rr«t 
*m >^l4jJ e tw^rsi?n «rrt. 


. D RT 

.. P, =n, — 


PiV = n, RT; 

4^«iw a^f% *trn7ra isrj m, 

P 2 V = n 2 RT; 


P 3 V = n 3 RT; 


. D RT 
•• P2 = n 2 -^- 

. D RT 
■• P3 = "3V 


^ J l5WsG l, 1fT WH ’f^ 'Q RB 9 P? ^|?l<P'olc < l CTt^t ’It'QTTf RB, 


RT 


••• = y ( n l + n 2 + n 3 + ■•• ) 


P 1 + P 2 + P 3 + 

^MR nj + n 2 + n 3 + ,.. = n ^ 9 ITC3J ’Ijl'i^wi C^ffT* CTB ^??Ut I 

. r> d n nRT 

.-. P, + P 2 + P 3 +.= — 

if *tTR ftstFR FT 9 ! P m 3^, 'STTB'f *lrR RtfF ‘ B 1TG‘?JT RTCt, 

P m V = nRT P m = 5 | I 

’rfNtw (8) <3 (<?) ws 9 rmt rb, 


(i) 

(*) 

(«) 


( 8 ) 

(<f) 


P L + P 2 + P 3 +....= P m ... («) 


:oso 1 w m's cm 

Relation between partial pressure and mole fraction of a gas 

SfFT V ’ITCH 9 t?P 9 t?T ftlSRtftfB BTPB *WB*CT n,, n 2 , n 3 <BB 'BT^I 

PiIfS WRBrf T CS if MJlWd 'BtpR 5 FT 9 ! R«n^si P,, P 2 , P 3 ^ I 'SfRB BBT fsjfft'R <RTT> FT 9 ! P m 

f^fFt ’l)M>i^n (BIT? cm ’Wit, (n 3 + n 2 + n 3 ) = n ^C®T, ^*R BBT RT$ B$- 


IB BIOR W*TJ 

0 

0 

P[V = n,RT 

n RT 

••• Pi = n, x — 

(i) 

^ Hilc^lfl ^RJ 

0 

0 

P 2 V = n 2 RT 

0 RT 

••• P 2 = n 2 x — 

(*). 

vsTT BtT?R ^RJ 

8 

P 3 V = n 3 RT 

r, RT 

■■■ P 3 - n 3 x ^ 

(«) 

’TTRf^R e m^TT 

0 

0 

P m V = nRT 

n RT . 

••• P m = nx — 

(8) 
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•'TPfTC^ra RRJSTT 




nftRaa (b) cRRfteaa (8) arnmaRara amt am, 

^= 7 ; R. P, = (^)xP m ; Rtai 


'ai^’i'oios, p 2 


-(?) 


X P n 


P 3 


-(?) 


x P m m^an Rta] 


(<?) 


('b) 


Rtam crr ftwan 4Rfl> taimwa otr RtartaR ^ firercaa nn fcamiwa <rr a tana 

CTt’ftR RR Ra <mw CT 'St’ftR aRR Rn, UltR R vSaWWa C4R ^5jt?*t RTt I 


wr a«m anm SamfRa <mm sawn - — 1 — ! -= — 

n-i + t \2 + 03 + ... n 

R^astaa fafta arm fcamiRa cam ^sjw = ^ 

.-. ^Ri*! «t) aRR rt*. p, = cam x caft 5ta (p m ) 

arm ftercna Ra $amrcna rs^r yta « <r or * flteiw* *w i 

b^oi vbHUwii to^ rcai?r storm 

Application of Dalton’s Law of Partial Pressure 

(r) ftPrs arnma yta Pt<fa ? asmacaa rcsi aiaiaftR lafamt Rta r 4 aacna ajRCR 
4R$ ^aatarra fo^faf^.Rca arcs Rat Rm 4ai 4aaa 4 ai-aa^cR aaRtaa ?m aqjf Rea 
£ na anmcR aa>acaa Rest fsrfsns a^ «wr RR earn arcs faPr® Ratm, Ran ftfirs arnma ata 
acncna 4ns. RrniJcna RtPtR 5ta ^jctsa rrcr f^fn amt am i 
ntPtfaR afeama s w#, 

4Rfi? Rtaararm 4Rf& arcs 
4Rft ajR rtc^i aitaia RRpt v,. 

^rri arrcna Rm^as Vj i aft <$ 
arnma ma p, i maa 4a*ft amaia 
RtR5n v 2 1 475 rr 4Rf& arm 
*m, Ra 5ta p 2 1 

4an is Tjfi> atstcR 4"?rD an 
rr asp Rta aiR Tjf&cR faPtR 375 
cnR am 1 m^R*. ana faertna cats 
RtRsn iiRm (v, + v 2 ) 1 

[ rstr 4 ^f& ara csf^R arm TjfittR RrcaRfD arcst Rea fafstR rr an 4a?, £ nraffra 

RtR5aR^(V, + V 2 )l] 

acn Rfa, faPiR aanra asm arnma RsPir Fta p 3 4a«. ft€hr antma ruPjr 5ta p 4 4ai ana 
P^aaRa p 1 ^RR^IaPiRRaRm, • ^ 

bm amma RRsa (v, + v 2 ) 4aiRt?PtR 5ta p 3 
^a ajnma Rta^a (y, + v 2 ) 4 rs. RttPtR 5ta p 4 
ca^Rtamtart PaaRtc?, cacR5. acataa ^a R^ntt, 
a«R artraa crt® g f^fta artaaa crct t 

P 3 x (V, + V 2 ) = P, X V, P 4 x (V, + V 2 ) = P 2 x V 2 


ba*nar 

1' 
jB> 

^131 


Mi 


'W V, 

u 

mw v 2 

^ wp . . 


51*1 P 2 


f&31 b .3 8 «1TTCT? Ft*l Jjtias STC?na I 


••• P3 = 


Pi X V, 

(V, + V 2 ) 


.’. P 4 = 


P 2 x V 2 
(V| + v a ) 
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^rtaia srcaa ^aj 'spjarca, 

p = p 3 + p 4 . 

. p _ P 1 V 1 P 2 V 2 

(V.1 + V 2 ) (V, + V 2 )’ 


[p 3 'Q p 4 ara ^tr afacn] 


at, -p-i 


PjVl +.P 2 V 2 . 
(V,+V 2 ) ’ 


4T, P x (V 1 + V 2 ) = P, x V, + P 2 x V 2 [4§^R 4Ca] 


4C?R# ajTCRa fW'R C»TOI R^faaa (i) <3 (*) fa^a afaafa'fi ^ I 


Pi V 1 + P 2 V 2 + P 3 V 3 + ... 
(V, + V 2 + V 3 + ...) 


(i) 

(*) 

(«) 


P (V| + V 2 + V 3 + ... ) = (P,v, + P 2 V 2 + P 3 V 3 + ...) ... ... (8) 

RfR *1JPT 3TSJR ”ITC3I ^IHI^sls'o Wl 3a, RR «il3i'o»i V, WC’PWI ^t'ol’Jcas fvilW 

(v, + v 2 +... ) a^faa ?aca v wa 1 
^satuaww, araat aft, 

r _ (P,v! + P 2 v 2 + P3V3 + ■••) (<f) 

RT, PV = (P 1 V, + P 2 V 2 + P 3 V 3 + ...) (4>) 

(R) ’blt'is 5t*t fa^ (Determination of Pressure of a moist gas) 2 CT C.4M 

anaarara nrf^rsj tow aita; rt ^aarara taa fa&pifa 1 fa^ ca <r*r fata ^taarara awRta 
fafafc 1 ct caaa ^aarana arfaa amstcaa aR atfaa awtRta caca* at<3ait ata i 

a*il waits .aaa caaa aga%a •strPTC^p atfaa aaaiaa aiai atsta wt aa ^aa at?jfte ana 
er^ls aw amt atc 4 1 afa ana-atcina cs^sca's aftca atfaa rrr arrcaa 

'srta^a atat aa, rrcr ai’jffa ^ aTtcaa ata ca aaaaaa angascaa Ftcaa rrr aa 1 fH <4 ata 
at?jftt 5 ?ja ajrcaa afajaaa ata aa 1 tjr ana wm 4 aiiauw ca ata fas a<h<s, ^ta ata 
31a? er^l-fj arcwa ata 3 ) fata aRa®saa bicaa aaR acaca 1 aw asfa, afttaaa aaa asa^ataatstt 
aa t° c 1 a<rt«, (t" c wtat 3 na aitraa ata + c c wraararra artwa ata) = ca aaaaaa 
ataaajcaa ata 1 ataR®caa ata ancatfaiJia ac^s wri ata 1 aw 4 fa, t° c ^ataanzna 31a aR p 3 iat. 
atfara amata = f (aw ^fa) 1 ’tutaa ‘brae*? p^ry 'ttai lofa'i 4 aca, 

Pdry + f = P 

at, p dry = p-f (a) 


i 1 mjHU to ^ar fifwtw 

Mathematical solution by the application of Dalton’s Latv of Partial Pressure 

$ama 1 450 mL ^rcnsRfafafc 3 ia^ aw 1.05 atm Ftta ai^iwa atai 1 

^atcaarffi' amaa aw 300 mL; 3 iflf 0.79 atm ^tca ^ftrema arm ^ 1 ^taatart fata caca 

^ aimc 4 ^aa >4 atat areata 4 cs arta *^r 5 c 4 CiQi'o ^.c'® f*)c*i f*iRi® aitcaa irta ^ca? 

aataR « ^rt?fa 4 Ftraa a^est« atataa ^raar®, 

fasc'ta aa arta fascaa ata^a, v = ( 0.450 + 0 . 300 ) l‘= 0.750 l 

fajeaa aa aria faacaa wa, p = 9 
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nra nsfa, ’fra 'q «if%rwt ! ra '=n?pR s fpi nnrasra p 3 « p 4 1 


4 him* jpr Tm, •dStficstwa wv g 

WpPF Ftraa ^°-M ^TCO; p 3 X v = P, X v, 
P 3 X 0.750 L = 1.05 atm X 0.450 L 


P 3 = 


1.05 atm X 0.450 L 


= 0.631 atm 


468644 ^31 'JTT5, 'St'iJ • 

'Sflsf 5 !^ Ftt^ ^?S9l '5TTO; P 4 X V = P 2 X V 2 
P 4 X 0.750 L = 0.79 atm X 0.300 L 
0.79 at m X 0.300 L 

•’• ?4= 0.750 L =0.316 atm 


0.750 L 
® I'll* 6*14 Ff*t '3J2[ va 4*i<JfSl, 

wfsntf6 c taFt<i > p = 'srt^ Fi’i (p 3 ) + 'siR^-ta fi*i (p 4 ) 

= (0.631 + 0.316) atm = 0.947 atm. ($'S4) 

*e i i7°c Tpirm « 770 mm (Hg) Frt*t 600 mL 'SfftiC'StH *trm *rtftn 
^n 1 sf*rf*f & *irtran wifi's»i <3 ^n ran n*n 1 i7°c ^M^rtutu ntratn fm, 

14.5 mm (Hg) I rat. ^oolr, ^oiojF. rat. ^oo3, ^oioj8. rat. ^00*3; 1^1. C41. ^ooF] 

tow? g ’frp'ffl? nrfnn sto win Ft% nm i ^ raft fn rara 5 

ntraia m nm ftra ^ ?un^ 'wffa m nra = (770 -14.5) = 755.5 mm (Hg) 1 


gfTOT5pp«tra g 

Fin, p, = 755.5 mm (Hg) 

^ftrarran «ii*j'o*i, v, = 600 mL 
^rarran wsrian, t, = (n + 273) = 290 k 
nrara^ o Ft^ran ^jcsn 86^0 , 


otw tara^rm g 

«lfttetws FT 9 !, P 0 = 760 mm (Hg) 

'5[%rafran'srm^n ) v, = ? 
^fararraa ^smtan, t 0 = 273 k 


PqVq p.v 


I v 1 


V n = 


P|Vi X To 755.5 x 600 x 273 


T,xP 0 290 x 760 

= 561.48 mL. (SW*! ^T^TT?I 0 2 ^TlW*D 
^W 0 ! 22.400 mL ^©3 1 mole = 32 g 

sm 'sm^rra, 561.48 mL #siu 3 m «mran sa = — X 2 ^^ >Q 48 g = 0.802 g («rm) 

stp cs surran errant = 561.48 mL 4n?, *mran ^a = 0.802 g (frsa) 1 

*<? 1 i7*c ^smtarra « 0.95 atm Ffi’f 580 mL sfczsmn wi «rrf^n 'Q*m 
^t 1 stp cf h 2 <aa nrra^R ft«fn n*n 1 i7°c alexia Ft 9 ! 3.26 

kPa 1 [Ft. raT. ^oov : n. rat. ^odw^oo^j n. rat. ^ooSi>] 

?rot«rFT g nrpTF& ^nfta 'snn n^nra \st nw fSriSp® ^rara: 1 (®t^ ra# Fin enra* 


ntrain Fin nm f^ra ^ win 'afttPra fpt nront ntra 1 

a?pt^, raf& Ft 9 ! = 0.95 atm - 101.325 x 0.95 kPa = 96.26 kPa 
sfvfs tsRwrm g 

Win Fft, P, = (96.26 - 3.26) kPa 
= 92.96 kPa 

5 lJlOT«nW, V, = 580 mL 

win ^mtznt, t, = (17 + 273 ) = 290 k 


s<^ x 


<P 


stp os wraFtn, 
stp Co »iKran ' 5 nwn, 
stp co outran wprrat, t 0 =•273 k 


P 0 = 101.325 kPa 
V 0 =? 
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'Q ^51<P5i c f , 

Vn _ P|V.xT, 

T 0 T, • ’ 0_ T, x P 0 


92.96 X 580 x 273 


= 500.924 mL 


290 x 101.325 
STP CS ^ H 2 «mPBI = 500.924 mL (STITT) (till) I 

I 17° C ^Wffista « 0.99 atm 5K*I 0.58 L Al$NjlWM «tjm *Tffa<t 

tot 1 sptw ^mw« ytc*r 4? >an?r®H « ^ w ^c?? ( 17 0 c ^rc*i?r m 

0.019 atm) I 

WTt*rR 8 ^OSjlcerH *OTJT *11% $*13 tori TOT I 

17° C ^t%51 = 0.019 atm., 

PTCSSHfcUSlWM ’ITHTO 'sn^ m = (0.99 - 0.019) atm = 0.971 atm. 


T«*rf »uiwd *iftro«t Tws *n^, 

P|Vi P2V2 
T, T 2 

0.971 atm X 0.58 L X 273 K 
290 K X 1 atm 
= 0.53 L (®TO) I 

«IITO Rl^.c.alt'stc.'is ^ = 2.016 

^sii stto wwan o to*i 22.4 l ^iSwaiwws to = 2.016 g 


<mn?T swr *m<wiui 1 

*lTTCTOFf 9 t, P, =0.971 atm. 
*tTTCTOTOTO, V! =0.58 L 
stTTCTO ^WnaiT, T, = (273 + 17) = 290 K 

^R^rtu 8 

*tTTCTO EN, P 2 = 2W«t ^ = 1 atm. 
MJICTO V 2 = ? 

*mtroTOTOtari, t 2 =273 k 


.-. TOM WfTOIT <3 Ttw 0.53 L *|$U|)l»rMil TO = 


2 . 016 x 0.53 


22.4 6 

= 0.0477 g ($TO) I 

*<)1 0.8 atm 5tl*t 0.2 L «|falMM 'flu's 0.98 atm FtW 0.5 L •il$(5T^^T 1.5 L 
'Siui'schs TOt ^ i «trm ftsrc'fa oft m to i 

wrt*iR 8 fanro *rra *trpf fatraa toto, v = 1.5 u <itpi ftc, p = ? 


^IflCSfWtl 'TOViH, V-| = 0.2 L 

W, P, = 0.8 atm 
WI fattf?! ’fra 'Ufaw-i 'Q 
^wt^^rarara ^ar 

«lftlC'S*WjT ^TJ 8 

P 3 V = P,V, 

P 3 X 1.5 L = 0.8 atm x 0.2 L 
0.8 atm X 0.2 L 

.’. P 3 =- - - — -= 0.107 atm 

tots fbWUws ytiTOTjai «i^Jiiifl, 

*um fSraras m, p = psrflrcertTO to + •u^dJiratras TO) 

= (P 3 + p 4 ) = (0.107 + 0.327) atm = 0.434 atm ($TO) 
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HI$(JSlCerWil TOTO, V 2 = 0.5 L 
•IlMilWrWa TO. P 2 = 0.98 atm 

' to ,s«rtssra p 3 « p 4 i 

«RJ 8 

P 4 V = P 2 V 2 

P 4 X 1.5 L = 0.98 atm X 0.5 L 
0.98 atm X 0.5 L 

• P. =- rJI -= 0.327 atm 



Gas Diffusion 


artaraa agat % to aac^ a ?ata ca re ft* aar^a 3srrca reta -?fta, araa -art arrft* a^ 
^t agaat aHHy** tos3?^ 'q aastea at aftart^s arota a a feg i re artaa aat aa i 
Saftaa i i a’a araa reta wnCT ^aftqstf a^ aiaea ft^Fa aca rear to ca acaa a^ ij«tfta 
atTOt •'JlC 0 *,, TOaj ®T^[ ^Cg a^TO ataea W 'ItjFSt «IW4“ ana TO I 4 ^ptfaf #5tC<J 4a 3?tt»( ^5 
'stapana Ka w? a^uaca* 

^afta^ a^^a ^•aa^ *trt% 

TO»mi 5taftre aaa aftca 
ac® aitpra are 

<JMa *JCl> 4gt. ft* Hire 

SfWt asc®l CT Wh reS (?\ <^) ^Tt’H (*|) 



3pH TO I 


*nzm C&5&IJQ <j|$,tfl FI 9 ! *1^1*1 <4^ *tt\*\ ^fTGSRJ f^3 100 nm jLbOi 

^*0^ 1 *]tg^ m 100 nm 43 C&CU ^5 ^Galfj ^f<?P 

Hq (53§i 9 TRara C'O'OW *tTTPT 3 Fit 9 ! ^^pP{C 5 s 5 ftsWt ^ttJ I 

^Tt 4 ^ f^TO 6 ! mi | 


fiaii.tr* m?R ^R ■« ftPHU I 


toiaaa * 1 4 aft area ft^ atft to atre att t fta ia awvuwiwi; (KMno 4 )- 4 a anaafD shi 
cac^ to caat to to to ftaft atfta w. ca«jft are i^aa ca at.aa^f atftre ato 

at#w ana 1 atto wH(i Hi^ibi^i at aat ares ^st aft1 4 ana afea aifi*ijiHiwtJ 'roa (Mno 4 - ) 
atft ^ are artaa aare area 1 ’ 

fttroa at ^taartaa s atftta to atcaa etetre areata aa to reta arrcaa arena 
4 a^t caa a«aia stOgica ftsaaa at ^artaa (effusion) aat aa 1 

^argga 1 fttoraa csaca wteatto axtaea ^ stea atat aa 1 ^aa <& aitwtfaat Pttorea aft 
cata las atea, aea at caea aewea aneatftat caa aca ataca 1 4 ft ac^ft*aaa 1 

atftra Fta at^to a^[ fls ftea ftta caa aea ata 1 ^aa i $Ra artaa aat aca 1 caaa 4apft ateat 
arga$#a ana ^naifttti ana to ca anata caaana a^fts aca to ^t c«na aft to amatftgt 
arta caa aca 'ataca 1 4 ft ac*a aitaa 1 


i 1 ?rm « ftmzm ^aj «rt^ 


Differences between Diffusion and Effusion 


s _ Oh V _ 

c<ih 4 j 

aim 

fttroa 

i 1 a^art i 

^1 fcsi^aas 

«1 ftft at 
Tiaa ? 

si gfftata 
sf^ft » 

<m at^ms 

i 1 to *Mo$a j«tr cacas ftn a«ic^a 
3ana cana asfta, to®i at ^tnara 
aatc^a a^5«3^ <3 i^wa aftatt*’® 
?oaia stftana at taa aca 1 
at ^caa a, 5 ^ « h 2 s amaa 
aivsica artaa aftarra aftca ac® 1 
«1 amc*^ a'tt at a c ia^ua 

t>ait>c«i<q atac't aitaa 

stftttt at51 

si anaa aa ataraa ^aatytca 
'a^a^caa ^5*3^0 a**<ta 3ftat 1 

<£ 1 OTTfTI v llwifl WW <3 

<ll5.C51 Ft 19 ! ^Jlc^ 1 

b 1 V5R? ^1W ^ 

ftsaca caaa amaa awica 4a^f 
caa a^atca fttTO^ 1 

' 

^ 1 bl4l?5 fls 

Sliillil <11^1^1 C^?I 'Icvb 1 

vs 1 an3i anata cs^ca 'Q ajaca anaa 
attoaa 'ataca ftt 5 ^ stftat aft 1 

81 fasa^cf ^ ^5rf^s snaa a^na arr% 
S'® aftat 1 

<? 1 ftsa^efa caro arta anata ca 
afaa ata 4at. at^ca aa ata at 
v&jt^TO TO’at ana 1 


$: ai atm (wh 
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Graham’s Law of Gas Diffusion 

’tShFt-PuHra ct 

Ptr ctct K»t i at *tim w i stft ct ’tjtsra w c^t ^ fapretf 

we ^rsj i Trf^Q ^jt*R «ftswt stfawia wo ctRPrp *ftfoj ^Sl^Niw Piswt < ’i p *rf^ 

5 tc^ c tt 'srfws^ ^ft«l|eti<p I 

IspStFr sprint stn^ra cth flTPf <?prc too ^ ^ ’ijit-nd '11 ^-hQ^ ^ra 

^ *ift^t ’tor 1 4 ^ <iffw *mi*w «trtPRt ^ 'fic'is ’OtTOra ^<£^4 ’jtai 

sm 1 ’tor 1 afWcsRt *lm ^rt*R ^ajfl> Pra^<t § 

P«ra yw « ^t*Prtatt? c^H *titFra ?rt*R ^i?f <0*® 11711(^41 uPt <?fb 

’ijlc*M ^5 d 4R* ^jMt*1*l r R, 4 ’JjS «(*|*1IM, 

r oc 4=.,^, r = n=-, K ^ (i) 

Vd \d 

r,=^=;^r 2 =-^.-. ~=\ t 
yfd, Vdl r 2 \d, 

^TMTt i 

nSWl S TtTpf C*tWt 35 cm t*K^)S <J>| 6 ' 1 »I CTWf 331 I <fl*R ^’b<MI 'jj’ils ^<pfT>C < P 

’tt? HC1 'S ^*t?l 5 ‘psIc < p *11? NH 3 33*1 'SMI Pi'S ^Id*ic*is ’J/^c^I 5 cm *js v 5 371 I 

NH-CI-'fl* NH 3 g^I 


st^»n?r 
dpi im 33 1 


Hciftf'pn 

J ■ 


NH 4 CI-4* 

*n*ft c$rcn 

i 


Pro ^®rt 
1 



ft® s HCl «iim « NH 3 *utw?i ^•ihih.w 51 ? 1 

*13 OT*(t 313 HCl Pl^ ^31 C3C3 Sft3 10 cm <$3<, NH 3 53^ P'S 's>°il C®TC3 203 
15 cm *jTO$ NH 4 C1 43 3RT C*13t [NH 3 + HCl -> NH 4 C1] TO I 

m • NHj *IItPRl '5TI e tP^ «a (M, = 17), HCl 1J1PRI '^T e tf^ (M 2 = 36.5) W?m ^ 
NH 3 *1JTCTS ?m ^ (d, = 8.5) (SF? HCl <im?ra W? (d 2 = 18.25) I ^1$ NH 3 *DTC*BI ^Jt*R 
Alii (fj), HCl *l)lt*t*l ‘IJM'i ^ld (r 2 ) CflW C<Pl 5.WC5.1 FIPS'S V&l'Gl cMc4 *0^, 


^T^TOJ NH 3 ’lllt'is ^JM*i 15 cm 
£ W?I HCl ^TT^H 10 cm 


... (\) 


_ ^ / (wc\ ’tirpra w 

«fwa, A / — -— -- 

V I nh 3 

^^J¥‘= 1.465 * 1.5 


1.465 ~1.5 


... («) 


■r; dfljft StRK*Rl *^TT®R ^c<i)fl WPWt I 
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AAtt^A 'AA’At 




'ilKiws to Arm ^caa erartA 8 o>) to ahaa tjgaa $aa 1%f% a^ ajtcaa ^nAto ^sa 
AM t aia 1 U) ai^nst ahaa At Rsaaa ^tcsjst AtotA <aaa atta totAA Saiaha^a 
’ jstoMA At nffrw't 1 (o) wra toAtntAj sota ahaa aft aw Atto ^ ctora 
^CAlCblcAA ^A^tAAA1 W ^CARaR trt^w. $®mRaia uf 6 

ajtca a^ca ahaa AtotA Atto 238 u Are 235 u «n^wicUww <ftA w aa aw 235 u w 

AM»iMR<p tAlAl t'aR <psl AA, At RmlPwlfl ^SAA RPr"© AA | 


1 wwa to^jm^ra?r-*rWCTj ^ 

Determination of Molecular Mass with the help of Graham’s Gas Diffusion Law 

sHaIc^a ^j5 AjM*i 9 RsAAA &9A C*Ka) 3c*Jt’srj I <|R aj^ 'iM^llail (T) 9 AtA (P)*a) d) 9 d2 *I*1'5 
bA AHA *9 AA ATttRA <JM*1 At R8AAA AM nAt-SPC 4 ! T] 9 r 2 AA I ^fPWl hA AJIA 9419 'aiMR < P 
*5A RR4J aw AA AHA 'AA5F5 'AtAfAA 5 ^5A Rf*l£, ^5tA 


J_ 

VdT 


I Tr IK 

r] « -—.; At, n = “p= I RA1A, T 2 oc-—; At, r 2 = ~^ I ajATCR K awft 3AA I 
V dj 


h' 


K 


(i) 


... T -±=\h 

r 2 \d, 

nc*i ^R, a)<p$ 3^ l^ujfi AAT f^EA S'©?) AjIoto m<p^ 'a(M'©H V AfottA «r»u AAI^R tj 9 

t 2 ^i 4 )^ AfEA I ^t aw , 


V „„„ V 

r, =-; Wr 2 =-; 

t] t 2 


LL = l2 . 
r 2 t, ’ 


• *. a .j 4 

" ti r 2 \ d] 


(A) 


^Mld *(• 1 ' 5 , d =tt ; M = ^MR^* '©s , V = dAIAIA I ar^^ ^5tAAt2|t 9 bICA $'©ii AjIws cV 1*1 Id 


W 5 ! AAR AA I 


. M, Mj 
di = v . d 2= v 


?fim c \ (A)-antRAto •nwif^m, -=-=\/rr?7 

t\ t2 \ 




*2 = n = ^ 

J M2 

ti n 

V M, 


c? 




# 


c 5 ^ 


(9) 


b'si »|jhfD Ws 9jt«if^ '©sRR<5 (MO 5 1 TPI9 ATI ’IjMITj 9iqRR4J (m 2 ) ’tJR l 

•s&t ^fiTTtan 9 awt ^<Rs Tjf& f%a 3 «r to R?^ra e t ^ji*h Rtoi An 

aRA RRSf RtW AJI^’R At fttAAFlA AM At AAA CA^A WF5 AtARA 'OflRPl^ AJKAA At*tto ^A CAA 
ASATAtAI 

aiAtR toAJ CA, SftARAA ’iJtA-ATtAA ’JCAA CAt?5 AJlA f?WA <HARi AJttRA ATtA 'AtFA't A^A I 
anTAtSA to tot'tA AAto 'At'tto 'SA ^AtAtA toAHMM A 9 ^Al ARaTA RtAbAIA CACA 'SKAA 
^HRa* 'OCAA AU5A AAR AAt AA I 
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vafe 


i.^ 8 1 ’trm ^rm sfc?rrc*t ^rm*rR 

Mathematical solution by the application of Graham’s Gas diffusion Law 
$*TRg«t *Vr I «l{|»rt»M 'SCUl«^ 1\WM 80% « 20% «|falWH I TtH? 

(*.!$«& k’Btt'IS I ^ 1^3 ^ ? 

*rm*rm j *ijtFig ^ mSjcsm&w ^rra) 'R'tfggs ^stgg i 

28 

N2 ^ ' 5 Tt c tf%^ 5 ^ = 28; N2 ^ = “y = 14 

O2 >33 ^l e lf^5 ^5?J . 32 J O2 = — = 16 

,*• ^^5= (u X ^) + (l6 X -j^) = 11.2 + 3.2= 14.4 ($**) I 

) = 22.4 + 6.4 = 28.8 (^5?) I 

SiRs*! 1 4wfl> *tm 'q c3Ftf?R *a^ Tt*wart's i>fc*f »g^fl> f^g *W 

3^5 «Hla»t*< 1 PPlU >9 73 R*T?T CTO I «l'wl'8 »tjl»lf6g ^R*lPl4 TO ^5? 
'nRH • Cl 2 TO ^*1^ TO - 35.5 x 2 = 71 


.-. ^g ’FtfTO TO = (28 x + ^32 x ^ 


sfRitro grt*R ^jg ^iw. 


TOtR, 



M, = M 2 f-Y 
l l 2; 


t, = SfTO *ftR (TOtR '5R4|V4i *tTR) TO TOTO TO?I 
= ifSrfjft - 60 ( 71 ^; 

t 2 = 'R3ITOTO ’bk-ns (TOtR WPlfsh) ^DT'tR TO8 
= 73 I 

, M 2 = 71; Mj = ? 


= 71 X (|y = 48(^)l 


v5*lR$*t vso I PlPfa ^RUTOTO Ppj"*! 37$ 80 C*1C4'0 TO? RR<t TO” 

tor «iuiTOHg 20 % 'eraR firfirs , ![%wra Rstocto ®rt 85 rto srwm 
TO I 'wWtlMd ^hPit to f*Rg to | 


TORR o aiKIws 4JMH ’JjJ f^J^l ’UM 9 , (Jt J 1 fteltTO TOT ■n*)'ok<l StWI'Sfl I StRTCTO ^jg 'a|»i<jlSl, 



/. M 2 = Mj 



= 32 



= 36 


CTOtR, 

t, = 3«R MJlCTO gifTO TOg 
= 80 sec (21^5)} 

t 2 = totoitoto f^iR »bic*ra grfTO to 

= 85 sec (djRr.'o) j 

Ml = a«R «1TR 'srf%rc®fR?f 'Sft'tRgs = 32 

m 2 =f^Rstrm^t«URPwi: e ig 4i<i<M^i 


■sir g#, 'Qterk'Ki 'sri'tfggs 'sg = x 

.-. 20% «C«iR 9 80% '5|%SR 
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^3 

= ('et3kia ^ e tf^s ^ X -jy^ + ^faterMd 3131335 ^3 x 

= (x X 0.2) + (32 X 0.8) = (0.2x + 25.6) I 4fr M 2 3% 36 43 ^TTR I 
3% (0.2x + 25.6) = 36 


^f, 0.2x = (36 - 25.6) = 10.4 3T, x = = 52 

.'. 'StteflC'HJl 13^5 'STteff^J >53 = 52 ($<8<0 I 


$31333 oi i <a^ urnrat« ytw *ttw 435$ Its *w 435ft *tjro «canfift 33 

^4<j»'oIm ft*33«t ^13 33WCV 6*51 <3FlltW3 33^ 36 TE3 33JF5 »Ult*M 33^ « 3t«tifa3 ^33 


33 t«it 3 * 4 ii^iw«j *1313-31133 ^us. 



$53 3 *i ^t 3 3 it, 

36 36 
25 d, 

.•. d, = 25, .’. ^51^5 ’blt^lS = 25 


a^s, 

'*l«l's ’blc^s 13*33*1 ^13, r, = 6 
'irwl'o »tllc3<1 33?, dj = ? 
CJPlfik*lfl ft 833*1 '513, r 2 = 5 
<4PlR<.»1fl 33$, d 2 = 36 


2 x 33^ = 2 X 25 = 50 ($^3) I 


'SlKfl'f I 100 mL «ilf|V8t*is 43*ft *|Jt3 A 4^ft 3^1 ft,mfl C'O'Ofl (t(.« 3JfPl^S 293 

333 C 33 1 43$ co 2 43 *$ 3 Ttf*n 5 375 230 <3^ 33? 3 R*t 1 

A *l)k*is 33 f*% 331 P3. C3t. ^ooo] 


33t3H * «trt3 33*13 533 31®, 

t, \ M,’ 


t^v 

t. 


Mj 

M, 


tiV 


= 44 x (§o) 2 = 71 - 41 to)i 


b3 *tri3, a 43 3Tt*t3 333, t, = 293 s 
h3 *1113, A 43 3T*tft^553, M, = ? 

*3 *1J13, C0 2 43 3T133 333, t 2 = 230 s 
$3 *1J13, C0 2 43 31*lft^ 33, M 2 = 44 


±A<z\ c*r-«j*uit-w *trm ^ar 

Gay-Lussac’s Law of Gaseous Volumes 


<? 




# 


c? 


^ 31 W5lft3* 3JTC33 313131% 30313 ‘3J13 3f?r53 JJ3f «|«J*||S) 33 I bb-oV %2t«l3 

*F3tl3 33133133 C*1-^3JT3 4 ^Ib «ilR**?ls <PCfl*l I 5$13 *il»ilyilw 4 -^glUc."?* C3-^-njlc43 333 ' 3 ili)'o»l 
30313 ^331331 ^JSlft Tft 33% 33*413 OC3 SWTBrJ I 33^-^531353 ^jaift * 

333 ftlfc*} 333 33*U33 3tl3 3l3l3pl3''«lC3 ftf%T ^ ^33 (i) 43t 4333113 
3^ C3 4333 ^t3^33^^3 333J 3^3t 433^ 333 3*131'® 3lc4, 43° (^) ft%3l3 <pc3 
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CTl9 99Kf 9f3 99%l 39 83S9 49 (9t 4^99) «H9 I 4M9 9tW 99-r'i*!^ >ai tfl'a019 

^*rre 49 ^ 999 >r»»r* ^R*tj 9 ft >p?9 9ttc 99 '3(t«'8i 4“$t fr 9 «^swnarra 

9fa9t9-*9t39l 

$91399 8 ^ 

i | 9ffa99 913991 C99t 9T9 C9, 49*t 9TE9 3 8519913119 1 «lUl8iM -^l$.caaIC'SfH 'Q 1 '919859 CjFlf99 
w 3 ra 2 ^sinr^ (319^5 999 $«93 9 t 9 t 

H 2 + Cl 2 = 2HC1 

1 'sifiivsH 1 ^1*1^ 2 

43R9 f9t^99 'Q §<V919 Wit 9T1#9 49*. 4t99 8919859^919 8999185 18 18 21 4f& 'fS ^4 
989J19 'a(«j9|86 '^^t‘5, 4ft >199 '9^9185 I ^59R t3v$ Pi&jjI 9J19 9t9859 9>3 99^19 <PC9 I 

3 I *#JR9 913TC9J C99t 919 C9, 49$ ^199W 'G 5TC9 2 «|ltl'*9 3$Q!alWM 1 8*19859 «lfalWtW9 
9TW ^ 3C9 2 8*19859 f^9 9931 8 

2H 2 + 0 2 2H 2 0 (ftfa) 

2 Wj'si 1 2 ^\TF5^ 

49TC9 ftfd*99 H 2 999 'Q 0 2 91TC99 'S||*I^W9 <5(99185 99 2 8 1 s 4ft 49ft 999 9^5 I 91919 
f9&919 $393 f>St99 8*19859ft 3HTC3 3 91999 I 9^t«, l9f3F99 9J1998J3 « $<*919 9TTC99 9t9^99 
9^91^5 2 8 1 8 2; 4ft 999 9^91® I "3J$9K f9f^91 'll! 3 9t9^9 >J3[99^9 4W I 

91 9fTl9 C991 919 C9, 49$ 85199139 G 5TC9 1 91999 'lltcBlW o 8*19859 SJtU&lWW* 9TC9 
3C9 2 8*19859 9TtWlt99t $393 9931, 

N 2 + 3H 2 = 2NH 3 

1 3 2 ^1^4'o-i 

49TC9 ftf^99 <0 $^93 991^ 99®$ 9J1%1 991 4S99 9T99CT9 99919 1 8 3 8 2 ; 4ft 4'9ft 999 
8*9,9185 I 41 obj t $9f{l$$ S*tl3*l9 9J19 9RT59 ^3lft 99^9 9C9 I 


^f$U!al4l<Wt! Ufa 


Determination of Molecular Formula of Hydrocarbons 

’J^prt3f 5$E5tW9 9 ^1$9 9191 ’ifi'o C9t*t9^5C9 991 39 I 9 MR<p 91c < P'® 

998?lJ 9ltmjl < ?l9'11^91919 I CT99 CH4, C 2 H6, C 2 H 4 , C 2 H 2 , CgHg ST^ I t9t%jj c<Hc»l9 913199 
9<5C^5 19%19 919199 tt9J919, 91 ‘91919^9 9991’ 99TTC9 91CT159I 9^91 9C9^ I 4W 999 

919^59 9C99 9I^IC*1J9 ^^5199^999^59 9191^9 9<X9^5 991919 I 4 9^1% 9R9tf&95 99 I 


TJ9^)f^ 8 *#9Tft9 ^Itt5f9lt9 91U99 3|9f& 9^919 919^59 C9i:9 ^3R9 9^19^ 9^919 9f«IC9W 
959 991 ^ I 4 999 ^ltc^l9T^99 99 91^9 9991^9tt9 ^lt99lt^ >998.99 5ltU!jlte»9 9991^9%l 
9IW 91^99 99 I 


2 C x H 2y + (2x + y) 0 2 -> 2x C0 2 + 2y H 2 0 

C999, 2 C 2 H 6 (g) + 7 0 2 (g) -> 4 C0 2 (g) + 6 H 2 0 (g) 

4 999 ft*ti:9 '91^9 ^lt«l*lt'b, W#9 9W « 9%T99 91C9 I «JJ 999 fSf?19C9 

'9913 9191919 99t9f99l9 C <Ff 9 l tCVb9 ®99 ffft9 39lf99W ^51 ^%1 9W C9199 9^ I >J59R 999 
f^WC99 '9f?I'®9 319 919, >fl 51^99 9%919 ^%9 < ^ic* r (9 '919^99 9919 I ' 5 T5899 >4 999C^ ^9 91 

9919f99l9 'switch ^99 %9 S H lf t* W 39 I ^99 99^9 ^ i t^ l t'b 999 C9fft^ 39 I 4 999 99199 
C9 '919^59 519 919, 85t ^9lf385 99^9 'blt' a l*lltC!>9 '919'5^99 9919 I 

CaO + C0 2 -> CaC0 3 
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tort ? wtwfTOsiR ^ar to, torrid« wx rrr ^iitjtoto to rjtcr tor r*riw ^ 

TOR I *[TOTl ^5 CRTW TOT TOT, RfR Rfital«ftR RT$t5TRR#TR RRR1R TOTTO V mL. TO TOl 4iUS n 
TOTO 5 *l$t«l<pl4i R^RtW, TOR V mL. C0 2 4 n R«.RTR C0 2 ^ TOl V mL. ®T% RTRR n RtRJR 
H 2 0 ^ TOTTO I ^ '5#3 RTFTO RfWR V, TO, TOR TOW H 2 0 R<JR RtRTt = Y . n = yn; 

CRRftR y = ^ I 

<?tts^tos^h 2 o 4 ^«ai<w tort^Irrjrr, crto$rt%t rtwt RfonE to&stwr 

TOTOJjT R^tTT TOR 2 yn I ^ 2 yn R'^TIR TOtt5TWR RRRt^ n RtRJR *I$01)IR!<R ftRJRR I TJTOTK 
aiR 5 ^ ^CtalTO^M R^W ^q&Icbm RRRT^JR R?RTT = 2y I 

aiR$TOCR TOT TOT, RfR RR^R Vbl^an^WR TORTOT V 2 mL. TO, TOR TOW C0 2 'R'JR R«?flT = 


n = xn 


CRRTCR x=^ 


aw TOJ, Rf^R TO^TOTt^ R^W ajRft RT^R RRRt^ fRRJRR I ’JTOTR RT^R TOtR^TT^® RTTCR 

R^Mllr RT^R TOTOJ?J R*RTt xn I ai TOTOP RT^R TORtl n TO<IJR Al$U!alRl$R R^W ftRTRTR I TOSaiR 

4<pft; ^Jc's <p|^*i ^srt^ ^MJT = x I 

^54^ trc<pu 3,W C x H2y, 

v ^ *\ncw *t\jr^ v, «r% 

x=—“ = -• v——- =-- 

’ V ^|^|<m4h TOTTO RT?WR ’ V TO$l\&rRT<R RJTWR ^(IW 

aiRttR ^ciwj ct, to nrnro totto aw$ torrid« rft RtRw tor i 

TOR TOtftSTRT^RR (TZS TOCR STRCR TORRlaTTR RtWt ^T%5 TOT TO TO<. TO RtRR (R 

omitf!*! ^U6 "5^1 I 


fcRTTOR W8 I 200' C TOTOtartn SO mL CWR'^toW^T RTtCTO RJpfW nftlWIW 

TOR TOjJ CR TOR RtSRt CTO TOW RRltf CaCl 2 am fc*m ftc?I efRTf^R TOR 150 mL RTTWR JfR 
TOT; am*m (2TR5 TORW CaO TO $*m <TOTf^5 TOTO 100 mL RtRTO STR TOT I TO^WtRl^RfU* 
R"t<p\s Pl4« TOT I RR CWCai TOCTO TO?WR aw^ TOTOtiSt '9. FTCR RtRt TOT I 


RTOtR « Sf^JRW, RTCTOI R!<T's* 1 = 150 mL; C<TC^ CaCl 2 RW C*TR*t TOS aR*. ^ 
RTO TOCTO TOT5R gtR = 150 mL I 

TOTO CaO C0 2 TOR CRTTO WR, ai rrr TOCTO TOITO 5R = 100 mL I RTOTl C0 2 

TOCTO TOITO = 100 mLI 

' B ulc®Hlwnl RjS RW R1TOT TOR CT, aiTO TOTOT3[T 9 RCR aw^ TOTTOTO TO TOCTO RRR Rt’TW 
TOl TOW I RR 50 mL '5 I^C®TwRr TOCR n Rt?lTW «ffW, 50 mL ^%T <IW9 n R«?TJW RTR, 
50 mL wRr TOCR9 n R^IJW R^RTOTR I 

/. 150 mL sr^R RW n - = 3n R^IJW Rlf^R ^ f^TOTR I CRC5^ Sff^if^ TOf^RJ ^ 

^teSSHTO TORT^t^TOTR; ^5RTft aj^s 2x 3n = 6n R<TOP ^USICTO TORT^f^TOTR I 

^RfRIR 100 mL WT^R TOCR - = 2n Rt?lJW TO^R TOt RlRH I CRC5^ 

alTOS wRr isTtrort® 'R^r$ arwf& ^r tort^^rirr, crc^ ar vs 2n r«?ow wRr tort^^rjrr i 
.’. n R^IrtR RT^CStWT^R 'R'iC'fi 2n R??IJW TO^R <3 6n R^?0W ^I^CQlcefR TORT^iRRJRR I 
.’. lf& Rt^CSTWT^R 'R < Jj^5 2fi> wRr 9 6f& RT^CStWR TORT^tWRR I 
.-. ^5TTO^Rl^R RW = C 2 H6 (®TO) I 


terror TO*ri% % 


TOR RQk«l« RJTO® '5(%WTO Rt^RTCTO RtRTRJ a) TO%I 


RJ^CSTTO^CRR RtCTO f^^fR TOT RtR I TOR a) R^(^n> ^TC^R CTOT CRPf 'Q TO P^*1 I 
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j fafq ? i $c«a r< M TO towr TOfit rtjtoi 'strati (v,) ctor to rtw faTR °a 
ifl ftroTO rr® 1 ! (v 2 ) nmt toii 4 ^ rIjj^cw Rtfro (v 2 -v,) o 2 to i 

R5R laRt RtffW ?T$C51TO^! < JC'5 COj'O TOR TOfl, 4 RTW RRR?® o 2 WW 5 'TO i 
&t®T TOW R%! TOR TOW “ p ff^ e f5 TO I TOTO CT ’tTt^T TO 3 * 5 TO! TOTO (V 3 ) TOT'^ft TO I 4 *tIPTW s CaO 
TO ftw SRlfe® TOW C0 2 CRtft® TO I TO ^^TO TOR?® 0 2 TOR1 TO TOTO (V 4 ) RtRt TO I 
RTOft. C0 2 TO R^TOt TO^ (V 3 - V 4 ) I TOR (V 2 - V,) TO®* ftrf*T^0 2 TO Rf^TOt RTO. V 4 TO^. 
TOR?® 0 2 TO RfaTOt I ^TOtl (V 2 - V, - V 4 ) ?fl* ?t$E§TTO^W?I W ftfeRR TO?® 0 2 TO RfaTOt I 
ii) TO ®T5t CW f*R^W ^.IS.QijITO^C'ld RxiCP'o CTO TOt RR I 

R«fRt 8 AI$WalTO4c*R WTO RRR Sli^f& TO^R TORI RfaWR R^R TO«f TOt, t>Rlb 
?I^CgTCTO RTOt^ TOfi> '^Irorm R^?! RtW ■gjj TO I 


4H (AlSu&ITO^Wt! R^C® f^TOR) 


+ 0 2 
+ 0 2 


co 2 

2H 2 0 


^TOK ?l^!4I^Wf5 RQTO5 C x H y TO 9 ! TO TO 5 CTOTO RtW CTO RfRWR TO?! I 


WTO, 


C x Hy + (x + 0 2 -> xC0 2 + | H 2 0 

C 4 H|q + ^4 + 0 2 4C0 2 + ~ 2 ~ H 2 0 


C 2 H 6 + (2 + |) 0 2 -» 2CO z + | H 2 0 
R^K RTfreRItgR STTO TO® RtTOt I^ITO® R#, 

1 RR®*! c x Hy ?t$C§ITO^l (x + RR®*! 0 2 TO TOR ftURt TO?! x RR®R C0 2 

TOa1 v 4/ 

••• V, 

$«*f3 TO?! 

RtTO! RftTO CRW 5 CW TO! W, V! RR®W?T ^SH 5 ^? (V 2 -V! - V 4 ) RR®R 0 2 TOTO«l 
t^?n TO?! (V 3 - V 4 ) RR®W?T C0 2 TO?! I 

•■• ( x + 4) v ) = ( y 2 - V, - V 4 ) TOl xV, = V 3 - V 4 
4 RsftTOR CRCR 'SIR 5 TOR X 'O y TO TO! CTO TOTt TO! I 

frfRiH 08 I 20 mL R R®CWfl 4TRfl> ?I$C^I41 «(h RTTWR RtW Rftffo 0 2 fiffSf® TO?! TO 
TO®H 90 mLWt ?*! I TO TO ®t W? TOTt ?*! I %5R TOR ftTOTOTO®^ 50 mL I 4 TOR 
ftSW CaO CTOt TOTt TOR ®R RR®»! TOR 10 mL TO! I TO$T5tTOTOfl>?T R^CR® TO! I 

RRtTOT 8 f^rorra RO'fcJTORtft ?t$!£1TO3WiT RR®R, V, = 20 mL I 
?ltC5t^R R fsrfjJ® RlTOTOTO RR®R, V 2 = 90 mL I 
.*. WS® Rf^CTOTO RR®R, (V 2 - Vi) = (90 - 20) = 70 mL 
RRR?® R%TOTO RftTOt, V 4 = 10 mL 

f^RR RWSRTOlft 0 2 TO *lftTOf , (V 2 - V) - V 4 ) = (70 - 10) = 60 mL 
C0 2 « R<R?® 0 2 TO CRl^RR®R, V 3 = 50 mL 
/. $«,TO C0 2 TO RR®5!, (V 3 - V 4 ) = (50 - 10) = 40 mL 

TJTOTl 20 mL RR®R ? I ^Ca ' RT^H 60 mL RR®^ 0 2 TO RtW t^Rf TOR 40 mL RR®R C0 2 
TO?! I 


RR®^ C x H y (x + V, RR®R 0 2 TO RtW ft^Rt TOR xV, RR®*! C0 2 
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anrc<ta wat 


8 b 


i mm ai$«iai<pi^i 3 ^itw o 2 ^a atca f^faswt a*ca 2 «rra^ co 2 $«,a3 a*ca i ... (aa 
aiSoai^cut a?ca*5 c x H y aca m nan tntanrt fn^n s 

C x H y + (x + 0 2 = xC0 2 + | H 2 0 

^uloslcHosal sftsi ^ptH^ , 

i «n«voci<iattestant (x + ^ ®ttwn o 2 *2rt areaftfanttn^ca x 'nra^na co^an^a*cai 
v 7 w 


fjpj^ (*) « ('St) 4 <J nWJ a*ta Cataft aRt <31, x + ^ = 3 4RX x = 2 

x <sa am f^Stn a%paca aatcn ntaatam, 2+^=3; .-. ^ = 0-2)= i; .-. y = 4 
^<fr^ aiSoata^nfDa a*ca*5 are c 2 h 4 ($^a) 1 

Sntasa «<? 1 20 mL wjhmwa arr%t a i $cth unbare ^rfiRi nftata «iDic,«tH wi 
nan *ar nnrcn 30 mL a*$n>^ an i qal^ nrtn fttjare ^ta gatn amr ^aare *mr« 

40 mL£tn *fTfl I nsjW a*a | 

*i*<iah g Rc*<piacaa aa *ll'B*iTOc e ia <pc*i >i«^I&'o 'alin'd an min aitma ^ia sacn Ftnma 
aa ji«^I&v 8 'Silk's »i an co 2 micaa 1 

nat ata 5 , ^.i^tiiji < pi^(.»is ^<pvo an c x H y ^a nan f^lanna a^toaa ftnijn s 

C x H y + (x + ^ 0 2 -> xC0 2 + |H 2 0 
1 mol C x H y + (- 5 ) mol 0 2 —> x mol C0 2 
20 mL C x H y + 20 ^x + ^ mL 0 2 —> 20x mL C0 2 

^*TK 20 mL *l$Ulal4l4MH C0 2 WPS ^1 20x mL W ^ 40 mL 

.*. 20x = 40;^t, x = 2 

ii5tsai4i4w«i w o , ^vo*i4«t e t?i to c^f5 ntft ^ 30 mL 

^ t^f^t ^g- 

20 mL + 20 ^x + ^ mL - 20x mL = 30 mL 

at, 20(1 + X + | - x) = 30 at, 20(1 + ^) = 30;at, 1 +* = 1.5. /. y = 2 
.-. aitusjian^nrDa to = c 2 h 2 (fcsa) 1 

<5^ 

#• 

Kinetic Theory of Gases 

faf %3 mtcaa atntaRa> *r4 «'aialna* , atata f^ fa^ c#s (cw wfEmw, 

a^f zI'kI's) R>jj 1 ^5ii"o4'ei*i < p faaa aa ana ^caal^ c^cm <ptjt 1 caaa aa ana^ 

aora , Fi^a ^j 5 , 'ajic'oiaic^i 7331 aol's wci t>^a 1 ^sat?. catair ata ca, an^ta ^ta^ata aa aat^ 
fa^fataa aaiaa ^TFaa aw, ata <p»ig[fc>w 31 aa ^jizt caca i>c*i 1 

artraa a^s^ g anaa^aa atataa cst^ a^aaa arrana war fat%^ fa®t^ fafe^ warn ai^ 
acaa 1 ^an:aj ca ataata^a ^5 ara^a, ^tcaa aal^a^ artraa af^g aat aa 1 ca, 
amaa atataa «tftaft artarta ca ftarta^a a^stla® acafla, ^t ataata a*at acaHa 1 
®s as wt tba)-«9 





















































*nrc*i?j ^i i 

i i *tjn?ra ^ftt s <rf?h *im 4 «* *1$® i cwh f*rf*N> 

*ittct<i <iwi>ip ®?t ’m>ra i ^»iiw qjrcswnasni TjB '^rca 4^'sn^R 5 srkifr 

wn «Rpift 4 (molecule) R*rt ^ i 

^ i »ijii*is ^pr^cs?! «ilii'»*i % csnt '=(!«'»*i ’tirmtrr^ «rniwra ®if® * ; f 6 t c tT i 

. «i .^<371^3 m*s. i srr 5 ^ e t ? toij ^ ^*0 (RR 

Rt 1 

8 *tfos spfffc i «mpra 'sf^’njt rsr ^ g®*#x® wit?rf^ *w $5*5® 

7ftsn*ft to f^p ^Gi^lD w 1 wt TO^wn riw rtf*#* 4^t. «tiM«rn^ 

otguicto 'siIsiaiH 1 4 *#?t ^?r 1 

’tok^fl 4^pT^C5?l 3bib ’IFiji i5TO ^#<pt *lf\$fi C.4M 3®R c*iX I ICbl '«lMfs < ? TO*1C^JI TOR^f 

TO'it?# 5 ?wtwa *i®ijhc<p »um^ ^*w toi 1 

if I Wtf 2Pf% S ^‘1^*15 C*ll*lM*ls, ^Uh ’Q TO^f 1^9#33ffTO s (perfectly 

elastic) I ww^1^4fo*4M«p, vekis Hn-Hcss RW ^t OTG?ik»is TOW TORt 

TO$, ®*R ®Tt*R «!%■!% TOSrefft TO 4TO *T%S® TO I TO^R TO^TO^S^ 

TOW^T^TO® *1 I TOTO TOWC^S eM) CT TOR <1Jft ®T ‘ICbl 

TOctfl^s *l*ij<i's| 'wtfisi 'j*i»ilii RTOIT I 

*.«»1 ♦utpra m $ toitotow?i wniro fcroi totcto 4ft?rra to^<j wit TOkro 

bk^s ^R> toi 1 

* 1 to*p^* ’tfa’ffa * 4‘jpnwd c*nl» <tt%»i^ wti srf%f& ^ *im>R *m 

^mtarm ^nrr ynf^^ 1 

’Utr^ra <1^5^ jps c^fkR ^rm ct, ^ c*m *trrc*ra «ii!4^>H v, 4^ yt*i p, stf%ft 

»IJR ^ ^ m, «UP1 R^IJT N 4^«tTR 4^5^ c ^R- , 

PV = ImNc 2 

3 

4 ■ > l»D < PS' , k < t 1 41*^ *lJk'ifl ■#1'F|» >l3)«?{l e t (Kinetic equation of ideal gases) R®TT ^ I 
ijPBIPI (R.J. Clausius) 'SfM H *f$t?I af%tl I 

~lt affirm *tJTPRFR*l<i^^?i? 

CT CW ? ITR wvlj W I 7ft Tisra is# gts*#ff5 *TRsrm l Wt 

ift'Hwsi Rtw 4^i sirmitmsra cwcsw cprowra ^Ttw w® «rk^ i 4 

'sn^oTRi '5cj^ «tjpn<fk?R (R3Trn?ra ,®*rj ^*1 wn^t w 1 «irpn«mRS <Ro?mR s# « 

wwi 5 trR-'=t < 37R^ sfcuw^va w^p •trrt’ra ?t*f w 1 

^rfr i *tnw?i »#®oqti-^t s tf^ s ^k® w1 ^rt e tf^Rs rtr, 
' 3 n c tfap <3 # ^ <i<?t—4 i® 5 rf& to «rm c rT «rt®T siwWi 1 mjiw«i ^<3^5. sirs g®*#t® 

*IW ts?®® ?pJ5<J*ra >K^C4 TO TO?J Tjf& sfTR Msl^Wsl W! 4^ 

*1*1 S 4C'lJ5 ^l^fSt R < ?4 c t ^*1 '“I'oj'a ^l&Jl 3,ct! 'Q^ I ®^R ^®?I f^’lSI'© <nf^® ^C® *Jt<IJ 

^?I I 4^1 'ST^Tk® ' 4 lJk*m '5Tf e lPl < t > Rs*l^ (molecular collision) SC*11 ' 5 T ! R RP^TtTT. lf5 7 T S *5RJ 
4CT 4^3 ^*1J ft^C e m W ft*tH® ftlRS ttTOj tfroTTTOs ^1?^ W11 
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8vo 



\ 


m o *o 

o': 

, (a + b + c + d) 
*F5 *W, / = —---- 


afeft 'sft'tfap &5?i ^ ^R^rsi y^Uf i\f$4 ^rm ^ I 

<ji>ic 4 v (l^mo wn swh i-.^rt't^s wi pw ^ 

^s ^ i «unro 'srt'tfop mzjt 2A ('srn^) ^t 2 x io- 10 m ^ 

^iwfl I 'SMillW ■snatt 2k (%UP 4 A 4 <J 'm*JJ «fTFP I ?TW$<P$H 

tjf^ ^ PtecG ^ww> *m »ft 1 . 

" 5 jy *w i*iii , iii ^^<i4 < pi^l»i ^tiPr^ Wgi 
* w 'arf%a^ im < 2 f ^ 5 ^ «um ^pf u <W ^rcn 1 

’T^®! C 1 !# ^t?(JT TOt'^W ‘PSC't 

RRRajC^fl CR R^ T p1^ RTQRt m , ^olc^ R^ ^j9 *W RRf *5?! 1 R^5 

rrcr r rtrt rrrr Rat rr i f*ia ^mram* rttcrr ftr 

^pR R>RtR 7’ 4R RfR AIR ‘ C TTTT 'Q FIR AIR 7’ *4R *IM *JPR 

m i Rna^ fir ^ rrc*i ^s^rtRftR 9^3 sir *rm i ^rRra f*ta ftcr rf ^ rr c«rRh ^smrarta 
RRl^Rlf^^ ^?j I 

*iJTCT?r 2 fW?^' 

Different type? of Molecular Velocities of Gases 

(M*m rttcrr rtjrtc ^Rfas ^ Rutin i ^hvtms rcrj ^ wi c^rf& Rft 

R%3 C^TR Rl^R Rf ACRG RlR>5| ^TRSl RfowtRa R^5 Rfa<jv£*l 3R I 4 RR ^RR Rp3C<lR C^TR TO 
RR1R RR, OTR ’5^0 4R>fb ^RR RpSCRR STR ^RT AC^5 RtCR, CR R^R ’ll^C^^t ^5T 

R ^c| <^f5f ^5 ^ I ^ 'Sgpt gm f^FR g^tf% R^R ^ ^ I 9^33 4^RR?I 

?M C*X& ' p ft^, 5^?TQ 3^5 I ^ CQ R Rf^R^t ^R RRt R^R 

RR I ^R ^olciR ^ Rf^R’t iRRIR <pRI RTR l RRrIrc^ fRf^ RR^RR ^5 fRRTR 4RI RfR I 

(^) Rf^TRR (mean velocity) S C^tR RTtFR?! ^T^RRIRR Rt^tRf^Shl 

CR RrlXRR ^^[R^CRR Rvf Rf^RR RRt RR I 

R^R R^fR, RTtRTRTCR RJTCRR N R^ITR 5 volcifJ RfccRR RRtR^R Cj, C 2 , C 3 , c 4l ....cn I 

CR^rai R^5 Rf^RR "- C 1 + c 2 + c 3 + c 4 +.+ C N 


— C { + C2 + C3 + C 4 +. 

C= N 


(i) 


R? CRR ( c )-CT iRR R^RSRR RTRt^Q W RSRt ^R 8 c =-^ 


8 RT 

kM 


(^) rR^R-R^-rRxrR Rt RMS CRR 8 CRRR RIURR ^RR^CRR Rf^RCRR R^^R R? RTCRR 
R’l^RC^. RTPTOR ^[RR^^R M ^R-R^5“R4cRR RT RMS CRR (root mean square velocity) RRt RR I 

RCR R#, RTTRtRTCR N R^tTR 5 ^ ^RTCR, ^3tCRR Rl%CRR RRWCR c^x^ c 3 , c 4 , .. c N I ^RR 

rRrR-R^-rRcRRCR 5 c RIRl ftifevs <P^c°l, 


-V 


c 1 2 + C 2 2 + C3 2 + C4 2 + 


+ C N ' 


C? N 


N 




(*> 


RMS C^’t (c)-C^ *I?R ^tmal O G^lMIfl '©c.iW ^slt^R <PW Pin ■ / l5i < ?S e t ^f?TT'Q Sf^t*f 

R5RI RR o 


W 


3RT 

M 


«un?ra csrf& ^j rms «*t i 
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i ampra 4>ui<prc ^ 2 , 3 , 4 , 5 , 4 ,6,4, 7 , 

3, 5, cm/sec I ^pTSTC^t *1^ C^?f W I 

0 i oft 'Sf^p ' s TC*fJ vsft 4 cms -1 ; 9.ft ^csi 'Sf^ 3 cms -1 <a^, 

5 cms -1 <a^.^RTRJ 1%»J ’it'OM’H'+T*} ^T«?llf 2tf% CTO] 5 I 

.*. H? *t&CT*t = 2 + 3 + 4 + 5 + 4+ . 6 + 4 + 7 + 3 + 5 = ^ =43 cms -> $«*) 


=-\/( 22 + 32 + 42 + 52 + 42 1 + o 62 + 42 + 72 + 32+ . 52 ) 

. / / 4 + 9+ 16 + 25 + 16+36 + 16 +49 + 9 +25 \ 

_ \ ( 10 / 

= V(W) = ^205 = 4.52 cms" 1 

l ft. g. 8 41 'Hixjowi ct c^m c^tft x c^tfta c^t ^ ^ 'Siiwa 

^twra *ja caf*t ^ i ] 


afarea (c) ^ caa, ^rr aftft ^ arwa afet^a «rca 

ftara ^n?i ^srcaa Sfs csnt afaa% at«?n am i a^ afoaa (c) ww >iv»R3 afataa a 
'$ps ^rtp# afe*t% at'®?n inn at i • / 


Ht'l ^Pftt, 'ifaft am?Rl l« N ^ ’lfoc<ia WIs 5 ^ c'i, C2, C3 

afolTJ ^ m. 1 

.‘. C^JitJ *lR>*ll>& = ^ me] 2 + ^ mc2 2 + ~ mc3 2 +.+ ^ iticn 2 

= ^ m (c 1 2 + C2 2 + C3 2 +.+ cn 2 ) 


cn >*ro*. 

(«) 


afcft ^1^ atafaa ’iFoc^a c *1jJT 3.C®! afefiJ , lFs*lI^ = ^ me 2 I Nft *l^c4ll5 


1&»l% = j mNc 2 = i m. N. <‘i 2 + ^ + ^ + ^±i^ 

1 * T (c , 2 + c 2 2 + c 3 2 +.+ C N 2 ) 

= 2 mN -N- 

= ^ m (C[ 2 + C2 2 + C3 2 +.+ cn 2 ) 


( 8 ) 


^ t t N «(8)^^ awacaataraca, 

a*ftja-at5-a«f afowaw aftft 'st^ aiaraa af^taa «rea caft afotfif ftata tot ^ 

St^» ’iFo*|%«q ^nIi 3311 

b.^1 ’iTtPRT ^>1^! ^WR 

Deduction of Gas Laws From Kinetic Theory of Gases 

arfc'ra ^ 'srm ,i t artpra aftn pv = ImNc 2 ^wot wit wi 

^ 1 cw^n arm wWi wt wi t 

trrth. ^ ^ 











33 T $3 ' 5 I 3 7 3 T 


8 <t 


wra i tjbsk 4 Pwwj '5fmt ~m ct, «rM 3TR33 3’ftn ^3331^ 431 ^®t ct ct 

§l3id3 ^33 gfofita ?rf&3 i 

CV) ^<5 $33133 § C3R 3l33t3 ^5f<Tf < ?, n C313 3TTC3 N 3*313 3^3T3t3, 3l3lT> «C^ 

m 43*. '5f < 23^ 3*hj3 3® 3*i 3%33 c 43*. £ 3TTC33 513 P 9 «i1il'»3 y 3C3 3TTC33 3fo3>3J 3F5 
ct •*i'©l«i j i51 < P5i e t *iwm 313 *r f^ii33 ° 

PV = i mNc 2 = j N Xime 2 = | XE T ...(1) 43TC3, ime 2 3® 3fa*tf$ | 

.-. ’3<23^<?rfe3l%3%, E T = ~ mNc 2 
^Mid 3l'S'S(.'qii §l<p|^i , C3T5 3Fs*lf® (Ej) c<p«iRj»i ^331413 *i»)I«i3|R><p I 

.-. C3TB 3f$3% Er a T 

31, E t = K x T; 43113 K 33 ^331 
^t*. (i) 3* C3i$ e t 43 313 "#0 3t$- 

pv = |xkt ...(2); [f^m^punarra] 


31, PV = K' ($33); v | x KT = K' ($33) 

3t, v = k'x£ 31 , vaj; [P«fii^mimra] 

4tT>$ 3(.<j(.3s ^C3I3 31 (*1(^3 ^3 I «iv 843, 3jk>ns »|f^)'8'q ^,t'8 *[4 33 I 

(3) 51^33 ^3 $33m 8 315713 3ft>^ ^c® 31*5 nfta 3^333 

PV= | mNc 2 = j N. £ me 2 (b) 

43TC3 p = 3rrc33 5t3, v=f3ffi$ ^33 3ttc33 '»ii*iv**i, m = af$f& *Bm Vi'S* <53 , n = csrtniqi 

firm, c = 3TTC33 RMS C33 I 31313 ^ me 2 ^ 3ITC33 3‘1*14«.3 *fl5 3fa , l% I 31^4^3 : ft33^ 3ff5, 
3jltas 3$353£53 3^ ’iFHfa c<p*iR>»( *5t33f4f3 33lg3lf%3 I 34t«, ^ me 2 a T 

31, ±mc 2 = KT,C33TC3 K 43ft$33, (*) 

3§fa33 (b)9 (*> 31$, 

PV = |. N. KT 31, V = x T; 5R3 

3f3313 3TR33 3^3 3*3TT N 43 313 I 3*543 t?33 5TC3 (P) 4 3f33t3 31^33 

W»U (?!3t 3t3, 


V = K'xT; C33R3 K' = (^r) = ^ I 

V a T (fs*m 5R3 ’#3t e t 3TTC33 WW I 




# 

v<^ 


O 


4f^ ’'jww ^3 I «i'o43, «ri^ 5,C^> t>l4iT-H3 >*34 v5MMI<i*i ^sl A.*l I 


O’ 


(3) Wn^t*tR®t3 ^3 ^33133 8 43$ 3T3313I (T) « 43$ 513 (P)-4 3V|«||ilW3 (V) ^f& 3JTC33 


331 RwbHI 3# I 3JTC33 3^33 e t 3T3, 


1 ^ 
b3 3TTCT3 31$, P V = - m i N i c i 2 C33lc*i m j, N ] *9 c i 3313^3 333 3TR33 SlfofU 33, 

«jf|3 3JR3 ^ 3«3Jt 43«.'5| , I3^3 RMS 3^3 I 
^33R3, ^3 3JTC33 C355, PV =| m 2 N 2 c 2 2 

C^TtS'J ^STT 9|JTOT^ CWUH P <3 V , ^5^11 volCl"5l PV ^ *\*\H I 


c^* 
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^miNiCi 2 f |iti2 N2C2 2 

^T, miNjC] 2 = m 2 N2C2 2 (i) 

*ijpt Tjf^ ^smrat ^ ftotf ttc® %5Q 5 Utto «i*p tfs ?rr i 

. 1 2 1 2 
•• 2 m,C| = 2 m2C2 


^T, miC! 2 = m 2 C2 2 . (^) 

(i)-cv w rat «n ^ nrest m, Nj = n 2 

^5t*mart « ftw rttr «iifl«w* frf%g *trtw ?rr «rrc* i diffct 

t.'al’llujjls ^3f | ^ssl?, *trtPRt ’jFb'S'q ^5 'ault'sMIuals ^3T l’Hh'1 ^?Tt I 

(*) diAicva rtnr ^at fcn*rm s *utCT?r *tfas^ ^ stm »rfht RftatR 


PV= J mNc 2 


^T, 


mN 


: 2 = 3P 


c$H PiPvD '»(.ss ’blc-ns 'lyilii N 7 R’*tT^ ^ >CRl 2|f% ^53 m 9.C 4 ! mN 3.c°^ <71 

^ mN 

^•TMnCTflWlI «lJTC5ra 'SHW'l V^?t ) ^R«UlPra^,d=^j^ = 

■U^sR ® v K*)*i J i5l < psc e t = d ^Piw *11$; 

dc 2 = 3P 




Vi 


= K x - 7 =; K=V3P = >*f?fi> tf^.TPR P I 

Vd 


.-. c a-p 

Vd 


dwfl> ’Utpra 'si^rps c#t c^h ^ % Prat <ti *tTrc*ra ^jm <n^ i 

PiPWJ ^rniamr c^h ’tilths <jmh $jd, r oc c i 


.’. ^tTTCTO sjH'I ^l?I, r CX -p; ’ 1 j 1 t ■'is TTRt 'Q 'sl' y Rliiil f^ 9 |?t ®JU*? I 

Vd 

-sm^rcarsT ^caijr i a t re r wa ?rm ^ar ^*wi*r ** i 

(«) ts-NPcHU Tsrttfrv m ^caia % 

*hr t ^smrarci a « b ^fl> »ijwm* v 'srtwTO <j«rs 13ft *rrcai ^us Ti^rra^ 

P, <3 p 2 WR STOTSR JJf I 'SfRR '"IjP’ra ftQmifM <4 *1171 Tjfi&RS dRJ$ \5mtSTRl « »SW$ V ^IIUUM 

p £R?ri^ ^ i «n«pR 5 ?R*ra R«jst ^s, p, « p 2 ^ ? upt ftS't ^«rtwi a « b 

^■ p fRH »UR>lJl ^ttpRs yf*( I a^e( ^ CT, P = Pj + P 2 . 

*111 , A ’lilc'l aWl» m ®CSfl N '3(l(.?. ill (.ns c ; 

<$& 'snm ’fit, 

P) V = j mNc 2 

= | N X i mc 2 _= | N X (K e ) A ; (K e ) A = A dR 4ft ^ I 

= | (KE) a ; (KE) a = A 43 N R'CNFF ^ OTS «1^5 I 


WIT, (KE) a = | P] V ; 
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8<1 


'=(1^'slc<5 B «1ITC^ C'HTRt CT, (KE) b =2 P 2 V 
^miji a'sb ’Ijpi ffcft'ta c^rm, 

(KE) Total = |pV 

*fipi RfoiiiD*! ^opprusT Pif^<5j 

••• (KEJtoui = (KE) a + (KE)b 


••• ^PV = |p,V+ |p 2 v .-. |pv = |v(p,+p 2 ) 

■•• P = P1 + P 2 

cm& m-<as t*rprR ♦ Di 4nqwtt ^nrm 1 

whfcwa i?t*t ^at 1 ^T 5 dR, Hilt'is fps ©MUc^is Fttf ^aj $*t*rrc*f ^Rit 1 


i.Ool *iTftTO ^epj tVlH4d*t 

Calculation of Molecular Velocities of Gases 

<$mt f^n^i «tfbi *rft, 

- mNc 2 = PV • Rf c 2 = 

3 miNC rv , si,c mN , 

m = ©3 iW N = C5Tlt> «I*P R??lTT I 

mN = ^5 ’UlWfl ^ I 

1 GTM ’lilc^is c**pCiXi mN A = M SfPI, t<Hlc*i M = ©iMR^* ^ I 


'srf^ra 1 csim nm^ra wr pv = RT 1 /. c 2 = ^?; Rt,c = \/^ (i.«) 

tjI^g i£T^ *1jIc*i* 4 f^TR 9<il ^c*jcr, ^7 (71 R v lf?Rl c t *1 j fc-Mfi ©RJ stOTRrJ l ^ 

fps ^ <71, (7FR ’tTRTO ^5-M MJtCTS ^T 

; ^5t ^mrar ^ huma R^*}!*! i 

*m*i *nro wwnau 

v OWI*I ^*©1 ^*11^^ I 

\D<\ I 21°C 720 mm (Hg) Ftt*! COz^r^ R*f^T 

(r.m.s. C^*t) ^?TI [Ft. (Rt. ^obo] 

' 5 T^Tf<H S (71 C^R ^tirc^ '©MJ, R ^ 499 JmoMK -1 , '^WTIvZrR 499 K 4R*. ^rMR9 

/ 

R =^14 JK-'mol- 1 
1^(21 +273) = 294 K 

M = 44 gmol -1 = 44 X 10' 3 kgmol -1 
[ v C0 2 43 ^1 e tf^ ©3 = 44 ] 


43R* kgmol' 1 $,(.<1 I ^5*R c 4|^ 'STR ms -1 I 


1 3RT 
M 


A /3 x 8. 
” C = \-' 


314 JK-^ol" 1 X 294 K 


44 X 10' 3 kgmol 


-1 


= V 16.666 X 10 4 mV 2 
= 408.24 ms -1 ($'S«0 I 


[ •.’ 1J = IN.m = lkgms _2 .m = lkgm 2 s' 2 ] 
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fcamaa ob-1 s.t.p-w ajtwa am$ \.isgh- l ,irc ^ataatarm aias. 700mm(Hg) 
5TC*t arTaf&a atf^ a^-atfcaa (r.m.s. caa> I l$- Wt. * 00 *1 

Tmtata s ajuaoo, s.t.p cs i l artcaa m = 1.25 g [••• stp c® anwa = 1.25 gL- 1 ] 

/. S.T.P-C 5 22.4 L aiTCaa *5?J = 1.25 X 22.4 = 28 g = 1 mol 

anafim mtafa^ 'sa = 28 ; 
artcaa ar® '^mat wtft, 

oq^mTT, R = 8.314'JK-'mol- 1 

T = (273 + 27) K = 300 K 
M = 28 gmol -1 = 28 x 10" 3 kgmol- 1 

= V26.72 X 10 4 ms' 1 


w 

w 


3RT 

M 


3 X 8.314 JK-'mol- 1 x 300 K 


28 x 10 -3 kgmol 


-l 


= 5.169 X 10 2 ms -1 (v&3?f) I 


fcamaa obi 25°c ^taararm artwa 1.75 g/L .^w £ ^tavi^rs airnffca 

r. m. s. ca*t ^31 t&. Cat. *008] 

aaraTa s 25 °c Ti'W at satp -cs aiicaa camm 'atrraa aa 24.789 l «aa* a^jarc anaf&a 
W 5 1.75 g/L ^jnMwfen 1 moi at am«n*tft*sa = 1.75 x 24.789 g = 43.38 g. 


caaa amma r. m. s. caa, 



1 3 X 8.314 JK-'mol- 1 X 298 
C_ \ 43.38 X 10- 3 kgmol" 1 

c = 413.932 ms" 1 (fc«a) I 


^atra, R = 8:314 JK-'mol- 1 

T = (25 + 273) K = 298 K 
M = 43.38 X 10" 3 kgmol -1 


fcamaa 80 1 <rc watamt <fla*f!> artwa r.m.s. caa 49330 cms - 1 aw armf&a 
*saw? pa. cat. ^oo*ai 

matara % caaaanwa a*taaa^a<fcaa, 

4iaica, r.m.s Caa, c = 49330 cms -1 


w 


3RT 

M 


= 493.3 ms -1 


7* 2 3RT 

c ■‘m - 


M = 


3RT 


M = 


3 X 8.314 JK-'mol- 1 X 273 K 
(493.3 ms -1 ) 2 


catamaTtasaa 3 , r = 8.314 JK-'mol -1 

artwa^taaRtT, t = 273 k 

fa. area mr. m = ? (kgmol- 1 ) 


3 X 8.314 X 273 X kgms~ 2 X m X K-'mol -1 X K 
243344.89 m 2 s -2 


[1 J = IN.m = kgrris -2 . m] 


= 0.027981545 kgmol-' 

catafia fa. am 'atafa^ *sa = 0.027981545 kgmol- 1 
am mtafap *sa = 0.027981545 x 10 3 gmoi- 1 = 27.98 gmoi-' (am) 
faefa atafaa *sa = 27.98 (am) (frsa) 1 
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SRSJIT 


wsrc 85. i w^mrarra co 2 43 3<fq*r ^ 3<fc3*f, 20 -c 3 t 298 k ^msrRrra ci 2 <au 


3*f$*l 33R 3C3 ? 

3313 m ? 

C313 ’UltaS 3*f^3 *fl5 3*fc33, 



C3tft3 *mt33 <3®ira ; 

V 3 X 8.314 JK-'mol- 1 X 293 K 
71 x 10" 3 kgmol -1 


Rf. < 31 . ^ool] 

«BpTO5,:Cl 2 *05 «^BT» 

R = 8.314 JK -l moi -1 ’ 

T, = (20 + 273) K = 293 K)' . 

M | = 71 X 10 -3 kgmol -1 

c, = ? 

co 2 *bict?i < 33 t 3 ; 


= 320.826 msec -1 


31313 co 2 *111^13 < 3313 ; 

V 3 x 8.314 JK -1 mol -1 x T 2 K 
44 X 10 -3 kgmol -1 

320.826 msec -1 = V566'8636 m 2 sec -2 T 2 
/. (320.826 msec -1 ) 2 = 566.8636 m 2 sec -2 X T 2 


3T> 102929.32 m 2 sec -2 = 566.8636 m 2 sec -2 T 2 


T 2 = 


102929.32 

566.8636 


= 181.57 K 


T 2 = ? 

M 2 = 44 X 10 -3 kgmol -1 
c 2 = c. 


fafa^331Sft =(181.57 -273)“ C = -91.43“C 
v$^3 • - 91.43“C 3 HnI 4I3 C0 2 ’lJI(?m r.m.s. C3 5 ! 20°C Cl 2 43 r.m.s. C3t*t3>i3H I 


i.vsii *m%r*i«p (Vht<p?w 

Calculation of Kinetic Energy of Gas Molecules 

*imm 3 <313 'smrat Rcim 3^33^ *rtt, 

jmNc 2 = PV 3l,|xNX^mc 2 = PV 31, Nx^mc 2 = | PV 


3f3t3 ^ me 2 = 43ft ^ ^5 ^1% I 

43 C3I3 ’1JICT3 W3J N a = '=hjI<.'»MIusjI ; 431 PV - RT 
^$3R $*lww 3^333^3 43 C313 W3J C33T 313, 

N a X 43ft 3<]3*fl5 *lft*t% = f RT 


<? 




# 




*$>' 


43 <313 «lrr^ ^I*I35H3 OTft | RT 


Si 3! m (13-1 
























<?o . frs ^tiJTfsR 5 /awi-asra *13 
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'.*w n = —P' ' 

"m\3 ^ sflg ^ 

■ __ 

5#<rw (i)« u) ct, amRa a^,'am^^'Ftm$*t?t1 5 l'&^ 

•Tf, ^5T < T5ri3fRt R'as*il e l i£Rl ^5T 'sf'Tsnaim Rita *Wl^ v llI^s > I 

twtwt 8^1 25’ c ^mtarra co 2 ^ ’t'F •Ifaifc [s. cat. Aoo'b] 

rrwr s lira cat^ ^raat wtfR, ; 

cozm «lTttR?l ift «f*p *T? = |P ; 4atlR R = 8.314 JK -l mol -1 

,•2 N a • 

T = (273 + 25) K = 298 K 


'(!>) 

(*) 


N a = 6.022 X 10 23 molecules mol -1 


» 

/. C0 2 ^ 4^ ^ 


: 3 X 8.314 JK-'mol- 1 X 298 K 
>2X 6.022 X 10 23 molecules mol -1 


= 6.17 x 10 -21 J molecule -1 (fc«ir)i 

fcamaso125’ c ^smtarra i g co 2 ajtm *iRm% m ^ i 

*l»lhh t C0 2 ' 5 TMR < p ^?t = 44; 


.*. 44g C0 2 = 1 mol C0 2 
lg C0 2 =~ mol C0 2 

cawaflHitwift, 

n mol ’URTra CR# = 

.'. JJ mol CO, 43 ^<pppn 1 ;s 

., 1%«h,^,3 Lg°l x 8M41K-'moH298K 
2 44 

= 84,46 J (frSit) I 


2 nRT 
1 mol RT 
44 


4H1CT.R = 8.314 JK-'mol -1 


T = (273 + 25) K = 298 K 


' ii *tm ^i4ic®ii&*ii 

Some discussion about Velocity of Gas molecules 

RRT <PCJJ<?Iu CSR^s Citaft CR, ’ll ICRs ij i 'o»iR>C'o I 

^CSjloerWsI 'srt'ffap W R<Cbtll 43 *tf%taR TO Off 11 ^ 

afataa 25°c at ^wi’warra caches ara 1.9 x 10 3 jn (fcamaa-v^ g^j) at m 2 Km 1 
atetfioeH maa 'sp-ja^wa a'fcja a^-a*! af%w*twTOS am 500 m 1"«tm ^ af®taa 

4 RR 'Rmt caft, CV t '5R7R5 caft; «TR1?l <Sf$t <R*t 4 RR 'amt RR I 
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tfb 


*tJR ®<p^TO 4 SR® *tf®3 W*! C®R ^tTPTC^ 5 ' 

TTCaR ^>«1C1C*t Wt^TQ ®t Rr*RR^ e t *f%3 

rera rero ‘ s rreaia ^t?i re® 1 'stTOflicre . 
rereret w?rra ffrpi ^‘pr^ 4 ® 5 ® ^^tr to® , ', 
vs mj* 4 ici ere® reea re 1 ,ereror, stf®ft rere ^<3 ®r. 

*t1®*fw 'SRtre rere^ TOqfR re 1 to ®re ref%s fro 
RR RR refssl'^vo TO I TOTO *tf®TO «r®re '^treftiref 
recia toi sr^® rehi’aws ^htti cref*t 1 ai 
renin rero to 5 tor cre^i rere ere® f^t ®t 
rero renre sir® e , *ftree® i^Gi tor c*re 1 

torhtr rem revere! *ifan*t <Rft reres, ®t rererre^tere TO^^pt'stfrore W 
•^fre 'res®!?! ere® tor rei Skis >iaj^ ^g<i»?re strc <i^m 1 ^®re^ilR rearer tor 
^‘ j^Tre^ rea wire® tor re 1 wt tm creR <itpi®»i <Rt 1 ’-’' 0 " k • “ 



ffclf i A o $ 4*ft J ?tTPi I 


u e,-f 


i .vs\o | «iJt*T *p^WI ’iPkwG’lfl f^'S^j*t 

Distribution of Velocities of Gas Molecules, 

<71 creR retire to to$ creR totor to i. reR^ srf®fro®$ ®rero rere to^ to, ren stfaffr 

^ ®to7tc*r <#to&itoh cres^CT creR re^Rre renreTOTOre re^freureR, ^^ ' , il^(.<t , t 

af®fro® ’rfrof^® reroe »ii4i®^im <ure arasffc -faro TO%rm f^r® re^si totoi r^tosr tor tori 

itr^o R.1^1. TOWeCTO (J.C. Maxwell) ®T < TTOaFR-TO®RTO-Fsfet® re^jtTOs 

re® ®rto cro re® reR, ®t Itotr resR i rerrarsTOtro tosttot ®e^ Rftre*«r crereret*® 

Wtrewy^ftt^t s 

(b) crereRref® toto RTOre re^’if®^ re re®p@Rro *tf® 3 TRijj to 1 • 

(re *tf®TOT3 ^ TOTOt tRTO I. '* * ' ‘ . ’ r * k l 1 '.'! 1 

(®) wcreM TOcrerec^f retrore a)<pf5 frero cret re tosrito re® <pcs i 
(8) TOsire® 5 ! rii re® res^ re^i trere wire ^i®^ ^f*t ereTOfre® reere ren, ®®^^,ftf® 
f^Pr$^R??m5®sRere®ree®i , ; . • 

«t) reR ^‘jrejtre re® ®rto esre re® re^, <r .®tTOiart e rercro re«rfrere $to 

Ire^Ri _ ( . ... r; -.,., 

reRrsTOtro re*UtTO ^jarcre erofFanrercsi srrer*t rere^i fku i. ^ b .ap rent- <?i?tf5ai resre tire i 

^ ct R’tTD ’rorere rezs, ®i$ tosrt® 5 ! 
csre fre7i*t rera i tosrtto rercro srt f^rf®^ 

reiero ^rj RRj^ ®TTOiaire fM®jj to i 

^TTreart ‘pfjc.'i ^5pr^ero ,y t® 5 Tf®e^ ? t reti; 

^TOfrere rere ^^preero rere re%ereTO ®re®re jr tri i 
to trow ®Rreaire crofaaft res re®T reere, 

®TTOtaira ®t re^tret re*i rere <3 ^frre ire®re to i 
to to- (bj ®tTOtarm ree«t tosRtto 
'srfrerero tre®m TOeree^ ^ ren r (re crero urereSf 
TOirere crearro f^rs reere ; re rere revere? 'sej? 
trererei M^reiR^TOTOra^ifre^crere^TOi - 



i.ii 




l ^TT^'GCijcresq 

*tferroia (Wfian .- 
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Ideal Gas and Re$l Gases 

(i) .^rta^f ana g ca ana aa ^smtart s '5Tc*t ana^aia*p, aat acaa ^af, Ftfa ^ar ^ 
wrr^tnrag't ^at tcaf^m caw fw, i ftw arm*f ana aat aa i nan caaa ^itpt an%t ’japnjs ww 
fw, 'saa ^ra.atFan pv = nRT a^ama amt f*mf5F5 ^n i <i*ac<i cann anat «h | i4siw atFaa asm at. 
«sw. ‘^m 'ana’ nanfnas amat man 

^srf^*?{m33ataP(^j^b4 ntnn« ^fl» Inn^n g 
• (i) atn*f amt ?mn 'smatt s ftw pv = nRT ■^?l<ra e t caw FW1 
(*) 1^ wmtarm W? anwm * 1 % ^manrswa ^aa.Pi'&pttn an i Mm (|^) T = 0 

>( ^ntw u = ’liiws ^rsH't,*f1% ) V = anws a'i«*sn' t = c^foi 'smtart cntatrn i 
(^.^R,?m5f at ana mi*fw cn an ana atent am, «iw*w masn «trm nnt 
aa i ntasn anaa^ anaiantarts Ftca pv = nRT aftnaa caw fw at i amsa anaw aaM 
anas aat aa i caaa, n 2 , o 2 , h 2 , co 2 i 

nrnsn .apcan taWJj * <i) ni*aa anaawt < jcat^ia^tca an^ta affana pv=nRT caw fw at i . 
(*) iWtcn caaa iatm Fta at 'sm ^if >aai ^smram ap®a anaa^a caiUi^ aM ntFaa 

<PCf5 I 

, ip) Fta nstlnF >aai 'smart ns§ aa, ntnsa anaa^ma nraan aM anwa arm nn i 

R^-Swin s laa^taatarra ntmt mF?tn caw nnan ancaa ncan> acft i 

(s) amsa anwm w.gfwmfj aa wms sataa asfamn ; caaa. (p + I ^f) (v - nb> = nRT 
[agcsin i.«^ s$nj) 


^.\s 8 .i i arntf arta « '<t**n ajmas *rt^j 

Differences betweenJdeal gas Real gas 


*nMnna 


nrnsn ana 


if aSjsrt g ca an ana an aaatm acawa ^aj i 
s Frtcaa ^at caw fw ^stwaw ntn^ ana 
r awfaM ana nasri^.nmnt i • 


ca aa ana amsw arsat am <flai ana ^zpnja 
a 1 ^tw :.caw fw at anw?iw amsa ana 
aw i caaa^i 2 , o 2 , n 2 . co 2 t^nft i 


^ i ataf^ at^a % aM ancaa aia^aa ^ i amsa anwa a‘ia^ acaj ata^a fa^a aa 


acaj caaa ata^n at R«^a w^ i 


tenrata i 


to i a^pgr^a aiaaa g aM’anwa ai*t\ua o i at^sa anwa a^aqwa cat^ atrpsa ana amt 
ca# arwa ana amt aaa^s 'amswa aaa^® 'atwwa ^aam aaaj aa i 
- ^aamaaaj i ' 

si smp'f ana a^tama- g aM- anaa^a .si amsaanaanrnsmsanpjaftama s 
ataa ana aflama * pv = nRT caw fw i ^p + (v - nb) = nRT caw fw i 

<t i 'spFtarfta a% g aM artcaa aw^fta <t i am®a ancaa aarefla a% ancaa annswa 


a% ara^wa ^aa la^ta aa i 


^aata^a^ta i 
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♦tarcfo'sasat 


tf\3 


Amagat’s Experiment with Real Gases 

iWo <PSlPl f<l'8al^l '=nl^l s ft (Amagat, 3^5 Sulsa 'i'liIVIl^tt) 1^35 ^$(35114)5 Rfojj 6TC3 

’IjIc-MS util's *1 OR3 C®l3fi>(.4 PV 45 fndjtk's P VTR nPicn 31*5 C33ffR2| *1 ■*!* < PC^*1 C3, 51^>5 
35 * 1*535 'srm^t '51653 care f^$ 53 istfta pv = n RT *151343 cvrc^r 6ca a) 1 aft casR 35*1 'siM 
'=5653 375 , ^ 5 1*35 ^mtarra pv 45 an 33 ar^s, 'sftta p ' 51^3 irwi 45 # wwi •'tpo^m 
C*5$ | ftf3 ^5)33)4)3 PV < 1 * 11*4 P ware 4JN131 C53t (Amagat's curve) 331 53 I , oulail*tt 3<fT*T$ 
C5af 313 I C333 ; 

(i) a«m aataa csat *n *553 ^mnsm h ; , He croi 3 wnf m i 4 *ra 35733 wa 

m ^ftia *rre *rre pv 45 vrrc ^aia^s arc® 'stfR pv- 45 *tr 'stM 35*1-43 sreuft^ *tr 'sreaa 
caft 53 1 475a ca^ia c 333 - 5 i 4 i 5 r are 1 

(*) 'srraia o 2 , n 2 , co 2 357*ia ito ft€ta aacaa c^rr ai'sat ata 1 47574 6)3 ^5 *573 
*nw 3375 pv 4 a ata '=rM ttr 575 aRia 1 ® 3537$ are 45?. 455 *wa 45# are c%5, 
s$iaaa 6 ta ^ftia *573 ansre are 431 an aca’SR cat 5 ! 531 4733 caata 6)3 ^ftia *373 aaa 
ftre caaa-mzjt caft are 1 pv 45 aia ?jp 5 $a 50313 as ca 3 a- 3 t 4 i flea %ta 5 i*i aia 1 

$1331415 £56)3 » H 2 , He d^Fb 333 

aaiTia 357*15 cto 'staarai ww ama 
maacaat aftaflfc 57 ® are 43i'5f37*re 4 

*13 ’bk-’is Chou'S ta3ffi! Fi'olfl 33735 53 I 

'sir fa 'stavrrarm n 2 > o 2 , co 2 a'sft 

R'filil 337*)5 C53) 333 *155C*151 C3313 

^a 5a 1 4 cat 4 PiN^a ^ai aia 1 
ftrwtraprsp s (i) 'srM care 3 i*t>a 

357*15 ftyfttf 3535 357*13 3^f%5 $33 ^5, 

551 '6H»ili4ls ^35 1*1^5 ^C5 I (^) 5)315*1^115 
3TR55 ^35 3^ R3 5^5 Cat 5 ! ^5 451 3TTC55 
'5135)311 ^515 tflRs '41351415 5^ Pi^cu 55, 

5)^ 5T553 57$ W cat 5 ! ftfcjFb 5t& I •jj*i'8*i 
C5 ^t35t3r)5 ^3C5 C5H 37)5^ 5l«N& 5)3 
den 13 4ws '®n*i 4nf 5T5 *D, 'iR^ C5 
3H735 as)f% (critical 

temperature) 5»T) 55 I 

i '5)^55 «titCT?r c*w «^srM 

Compressibility factor & Ideal behaviour of Real Gases 

'51551315 3ft^I5 C3C5S WTC) 5)5 C5, 5R$5 3555^5 'srM '=1)653 C31RS C53 C33T5 I 

'SfM '5(1653 C3C55 5P$5 35)7)5 fa^jt%5 5535 C353-^3Ts^ (Z) 5151 5535 55) 55 I C353-t3t«P (Z) 
'SlM 355 5ft55C35 5R3 f^C3 5Mf^$ S 

S PV 

PV = Z x nRT A C353-33T55, Z=^; 

(i) 455 C513 'Sf)5*(-35C 3 )5 C5315, Z=155 ; Z45 5RP'3T45 ^35 Fl^3^3l Z 45 5R 1 57$ 
W C5t*15) <P5 5C5, 5R$5 3ll*ltu '5t 1 i*t '51653 C3C5 5 ^ 0 ^ Ry's 5C5 I 



fta % 555131 '? (?l 3ftll; 5)63 5T6?3- C3W 5PW? 
35171? ftljjft I Ay 

[ O' C ^ 135(31 5 1 1 mole 3553? £V 5513' P C33fl3I ] 
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(ii) PPP Z > 1 TP; ^®PP PTPlf& 'TM pjtp 
PR CPPP CPTPJ TP I CPPP H 2 , He, N 2 ^5Hfp | 

■ (iii) PPP Z< 1 TP, ^PP PJIPfBOTP^ PJ1P WOT 
cpft cw cptpj tp i cppp co 2 , o 2 t'snfp i 4,m ptip 
Plfpre'srfPP* gP%P I 

..■ (iv) N 2 PTICPP CPPP «ft m, Z Wl FTP (P) CPPfFSI 

cpcp* wtpt pip ; ^pt ftcpp fppscB z = i tp ; prffe 
fpFFtcp pp prsp pjip 'srm^ 'pifpp p*cp i 

(v) 'SIMM ^mtsir ^Pp <WCP N 2 CPCPP < ksp'®I TIP 

cpcp - <7W$c*tt «iM pttcpp cpcpp ftp'll Tre srn^ i 
n 2 pjtcpp cppip 7oo°c <n cppp «jpi m ppip ftcpp 
<?N fi> 'sti'i-1 cpcpp Tfs fp^TBp^ff tp i cp ^tmpijiip 
prsp pup 'pifpp p*cp, ^tot tototi ^t*nmst 

(Boyle’s temp.) PPTTP I 



. f53I i.iv? S '5HP Ml Id ^(■Vic'i N 2 ’IjMs .' s ll l i k l 

'STTSfl't SPPRI 
• • 


^.«^i «tm^ ^i?k 

Causes of Deviation of Real Gases from Ideal Behaviour 

fPPJI^) 'bJMfclP <3TTPP5 (Van der Waals) P^PPP P'5 PPPP P*CPP CP, PJ1CPP Mfo'iOq (PI W 
■Il'Plcta §PP «lM PT1P PSjtPPJP PV = nRT zlt'b’lsj PSPI RWW, 'alt'® *5^ PlCT; (PI 

pppcp prfp nrm 'pM pticpp pftpspp cpir fcp pi 'pftv'srM 'ptfpp p^cp pi i 'Fit R«f3t ^riwra 

OFtP 5 } <il'^s<5 ’blc-'is WPJ 'FlF 5 ^ pnc-ns ■51<pl-tl Tjft> fpFiJP WPW PtEPIFP •PtS'i I 

sm Pippipp-pt pttcpf pspptpp g pttcpf tc^t, pttcpf 

^i *\^ITP faSR *TONR *ijTP RtFTCFF m«W(rM ^PHlF PP«tT I fP^PI*sfPP> CTO '5t ; <JCFl<lfP 
•PI I (PI OTP PJ1POT tpU^PPISlT <3 'S’bbltP WI 3|pg, <pfi»i PFTC^t pfpp'S OTIt FTP I ®5PI 3JP?, <pfa*i .5'olj 
'sppsirm ^ pf^tB «mr^ ; p^'a wi <3 psf^p <4^5 'siuwm 'pto, Pt 

35c^»<qlw- PPPJ PP I 1 $^P <3 <pl^i *Pff^OT Pt^T$ ¥t*t fpW CPf*t Ptc^lbp <PPt PT51 Pi I 3IP^ <?IOT 
CPOT PIP (PI, PJTCPP 'P^pT^^ 'PPTSP 'PTCS, PI 3fOTPTCP PPPJ PP I 

'PlP“t ’UIP P^fPFPIP ’tJIP 'P^pPJCPP PPTPWP ef*lj «(li|'s»i V *TP1 P5PCPI ^>1 Pf^pr 

PP I CP1P PP’PP P1TCPP 1p®TP WP^SP b ^P n CP1P PTRPP PRI V CPOT nb PIP 

fare 3£P I «t<fT<i, PJ1P 'Sf'JP^P ^PJ ^ wnp = (V - nb) TP) ■ 

Mtp ^jfB p^ptpp Pt ppcpp pm P5CP1PP s pitcpp pf^gp pnppfB ftatfTC*. ^r«pi^TP 
PIPJ (OTP ^TfP^P Pi. CPt 1 3] PraiTG 7^ 1 ^tTROTPI ^IpP^TP PCPT OTP 'SfTP^P PI POTP 

PTtPC^ ^PP Pi P^P PPTC^I pfp'bo <p^l CP's PI' 3Ripsf^p 'Q'^PP OTR PPTC^P PIP 1 '® PI I 3iy(bl 

^P-PPPCPP PfOT CPCP5 a}«3P^5p OT^g^ttf^s ^HP^PP 'Pf^^P PP1P@ OT1P PfQPl PIP I 3) 'PtP^P 
PI WP OTm^t WP1P PTTCPP 'PpP^r P1C3P PTCS CP PfPPIP PIP 3CP1P P^POT, PR5P P3KPP OT3I 3) 
'Sfl^g'Pt'lftps ^TP^CPP PPPTP 'Si 'JRPOT fP^ PR m PCPTP PSCP I PRJP PTtP CP FtP SfOTP 

ppp, ^t 3iprt POTPtp PrtpfB otp^ tcp cp fip azpip purest , ^tp cmr p^pi ^sit pr®p 

PJTCPP CPPlP FtP P 3jp pfpp^ (p + 'PMS^TPfpps 'NIP^P PP) TCP I 'STtp'FTP 'QPIPP CPPTP CP, n CP1P 
PT1CPP ^PJ 'srMg'PTPlPPi «11P^P PCPP PIP 4P PPR; ^UPfCP a 3)psfB ^pps | ^ 5 Pli PRFP PrtCPP FTP 
TCP (p + n -^f) ! 
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RRf^waff 


<t<t 


mam cam ’tinpra « jD^s'sn'rf^s '=rRF^ c CBff^® rr wffa tm f^rf^ 

t^RR ^Ui f^Sal^t WM 'SJPPJ PV = nRT RsftVtTC'l 5fC?TI^% RSC*ft«R 4t^CR ^<M e t $«wmR 
^w*1, 'St 'ojH'blfl '®3TtR*( R5tas*t *114*1 Rfiif&vsi RR5RtflJTCRR 'sn^R- J i5) i *wiHfi> Pfol^R o 

(p •+ n ^f^ (V - nb) = nRT; [1 mol WV 4 R^Wt n = 1 »RC®TCaj I] 

4^ MM ’UltRJl ®MJ WWI3 '3¥I 5 R ->i5l<p<Hfb ^?l— 

(p + y$) (V - b) = RT , < . . , 

^Rt^tR 88 1 32 g «lfateM »tTTCT3 WRT ^r^fiT 'S¥tRRRftoa«tfl>‘C5W I pH. Catf. * 008 ] 
RRtRR f «rf«ic«H nrnpra stm 'RiRfa? ®a ^*32 g, 1 32 g'RfacsR = 1 moi 'RfaoeM 1 

, '3JT 5 ^513 OTTf^R ^pftW'tfT; f'ttUJ’t 8 

(p + (V -.nb) = nRT r 4RTCR n.= RTTCR* CRMR^Tt I 
1 mol ^ifrl/SR «unpra *RJ 4 Rf^RRR n'= 1 RPtW Rf$, 

(p + ( -^r) (V- 1 x b) = 1 x RT 

art, (p + (V - b) = RT. 

4fi>^ 1 MtR ^P^SR Rt 32 g ' a lB i lcetC , 1 fl WRJ 'OjH'&lfl 'fl?TM 3 J R^itasR. I 

(*) 5tm^73^ %m*f «trtw?T w ^rtm-a# 

(Conditions for Ideal beliaviour of real gases) 

(i) rttcrr 'st’pnaiT ar$ <mPt rr 4aR m w^, «rm^r^ m^R ^ cajpt RR i rttcrr 

aps cRpnsa, m '^rrr rtir 'sii^-h ws ^r«t«u ^ i rjic>w *tf%^?r stRR tsffr rr 

3RI ‘ 

fcStars rttcrr m^R w <mPr sr, 'strrrwr R*rrm r® rr^ cRprsu, wt rcrt Rts 

'RtaptlR ®S® apR ^?J | Rfa'iC^R PpSUl tj^e 4|fW>4iSIC<J RR I 

4 ^IscR '^'©TRRtiZrf 4R?, f*in&IR < 1 . 1 ‘^'s RR, 'O'ss, <il*a<1 Rjlc*m '«(lDS c t ' 5 TtR ,f t ’Ijlc^lfl RTfR RR I 

(ii) CR 5^ ^sTRSTliZnR C41R RT*5R ’IJIR ®(l*t - l ’blt-ns ^IdsR <Pifl 4Rt, RjlR R3JRRR C*lC*i 

t>CR, ^ 'fiM^iliiilC‘ 1 4 ‘^tsc*is «i»il ^ I 


(^) ^ei-^ *1^1*1 (Joule-Thomson Experiment) 


R'asl^l <3 apPH ’1^'® R1«jj 3 , 0 s , C<^H 5 1jl J ic4 

v&w^rcn au»t?i - si‘frfWc?t sn^tf^s ^ -form f^Pi^j f^Rfu 

w pRR ^ OMfD^ 'smisrt 5 m *mn ^ ^»f-«rsrJR sitt (Joule-Thomson 


effect) ^Tt ^ I 

<ijNTt« *lJR 5 ifl ^*0 ' 5 TPrt e t ^It.^ PlCJl ^1-afspR 

si®R ^Tt^m arm 1 ^*1 f^Pt^ «trpnms Piwpi PtPr^ (^t srra 
’fir m f¥^) w Pr*i ^ c^r ^ 

< MC'0 ^?r»n 1 <ii R , ®pTm e t c^r 4*1141 $.o$ 

'tnm ri, Rt 2 Rr*i 4 ^® ri ^*r®t^t?r 

Rjt^r R*eprt?r«t rtP i 'st r^< 3 '©t -toi 4rr « ^ 

RR^TCS?! RC?T$ fR4t5 <PC°1 4^CTI ^RP^m ^.C's 

arm, ^RR '©TWR RatJ^m 'Rtap^'t 4l®t <Pfic'© RS, 

4 apw RRTC® CT R%R SRmtSR ^aj, 'SI RrP#3 '*l'»J^Sl e t *t% 

CRtft® aRR RTttRa ^tRsrnzn aprm I 



ftat >.i8 ? R 5 ! «twt ^iSPfi 
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Gas-liquid Transformation : Liquefaction of Gases 

i£i^ rara ram <3 rand •arraran raracra raw ditto 'a rand raton ^ to 
'nrara ■sira, c^iw« »UHc«q» 'ssc'i ^nt rand dra^w 5 ditw ^raan rant ^rra >d ijdian ^raft* cratra 
dfj) < t's r i I id^^slcn 'sj5 e i dd$ 'itcra <pfS-i ddlc^t ^dlas nt >dn R’i^l'o Jjt^ITQ C'ol'o dfiH'&d I racn 
'os®!—^dla^ dnMra >»M»iraiPi«fl l ^Idslnc*?* dJld-'ofii ^dlas '®H j ihl 'Q 2T5J5 tTftdn ^dn 
facdnralw Pi^s raw i 3jy><qKto[ tSdtw ’bI j ic<p a*iw fraan rant mn o 
(i) djtwn ratdrast sra raw i 
(*) ditwn to rad awtd raw i 


ddnto 5 ditwn to rad dwtd raw fntoj dimw 5 ^dran rancra to wm ran cn, <nwra 
drtd ra nwrcra idratw ranw ijraw rant cdwe 02, N2, H2 d^f^ raMw* rad stwtd < pwq 

'onw ^dTOn rant ranfd I ^rantVradd »JCM rant ^Wftd 4 ?n (mts-i dTtd (Permanent gases) 4ra, (flcnn 
wi 'nraran rato§ w§ 1 bvrao .raw rarRtscran dftrar wcra cntnrt ran cn, dfraft ditto dtofn crawi 
'draft* rat% ratdnnsi raw, ran $dw w drato ditto ranrarcra ra^n rad stwtd raws wi 
^rasn raran *rn 1 

t 


b.vsH 'tuM^CM 8 «rfo«tt 

Andrew's Experiment : Concept of Critical temperature' 

ran^et gq 2 ditwn 4rafi> ^ra to <srafl> to$ ramtarm ran to fnto rad stwtd rawn « 
'd ram ran ranrat Idf^tran rawd 1 dnn^ftra ^dra Pds radnratn ^ra^ ditwn-^dn PP>jj dfnratdn 
rad stwtd raw ditwn rawp toran rawd 1 ^rai ntd to rara^ra wdfto ftto to 
radnrara rad nran ratnrad cnra «w rawd (Ito >A<t) 1 srf^ftt cnra ftto to ratorara dito rad 
<3 ranraran dlnraf^ra rad^ Pc*i*t raw nw ‘d^d^cra ranra^fn cndt (isothermal curves) ran rai ^ 


torai radrara 13.r c-«d, f^nradrajw cran a 
tow rato ratrara^s d^^td rato 1 rad raraw 
drrwn ranrat cntotow nwwn ’jai 'd^mw ranw 
raw, ra ab cnra ram craircra ^ww 1 toi b f^w 
dirrara ^®nw ^dran n&w raw 5 ^nt. ranrat gra 
dtn 1 c to ? 5 ra*i 5 ?trrd df^ras nww 1 ^n 
dwn rara^ rara cnra rr> ftod raw w, raid drato 
rafnra rad dwRras d'e^fB'o rant ran ra idra d^n 
rad raw ^rat ddic^tn ranrat ^n^ ran jpt din 1 
®tra%n w, cnran ab rarat ^^raai drt^fn rarara idm 
cd ’j^raai rand rarara tod raw 1 draraw bc 
cnra nntnn rapt« rand d^-rararaw raw 5 ; fto, cncras. 
bc cnra ranran racran rarrantd cra^ crarat ran cn, 
ram <3 rand >d rararan drac^n dfnrad ra crara ra 
cnra, ras-rararaw rarat rararan rad to raraw 1 ^ 
radW 5 ^ rardratran rand drac<^n nMtn rad nw 1' 



sgrant?, wdra ratdWiBt^Qds^pte^jsft’dra^ JSA^^.td^iBCBiK.blQg^taMcMft-'sii^^H ’twfs ca^n 1 



TO 


< t^ 

aw atajta*rm atroa ^acaa fafafans atwia cf Fta atc^, ^Ftca < 2 r ^ 5 t*rsman?r -ca wa antc<a 

FWbia (vapour pressure) aat FF I 

21.5° c ^taatmrn Fta-am^a mam <mam 'a^a, ^ at<$4i fc«f <m, <m 

Ftca sm^aa ate mt 'atcna cfcf cafa am* cf aaraata men 'sa%5aa ate tarn aftaa cfi$ ff i 
a^sare ^aatstt an^m area atca <m naraarn ^<ct 'sa^san ate, arm afoaa amn cFft ff, at 
W^aasmat Ftatfac^f^FcacF ^mi'nacncF 31. rc ^stnatatra ^t 44f& fa^pa afan^s ff 1 31.1° c 
^atnatarra §aca aaraatn bc 'atcna cam cnat am at w%sacna cann fir^t cnat am 
at 1 ^j lamja cage's an cf, ^ ^staawa ^aca ^anf^* 300 - 400 atm Fta steam < pca'Q 4t^n CO2-C4 
v ®st ff i amt am at 1 nfas 31.1° c ^Ftaatizim 15 <p fncF 75 atm Ftca ana a’^j^fjjta '$acn a Isa's ff 1 'fl 
cnca «ma^ tnaga ftara c^a 1 

t^rwfaa^F t (i) cOj <tia c^&s ^taaram 4 )s>ft> ac^PF ^tateaat oa^tm 31.1° c) ^ic^; am ®ncs 
^ca 'ostca a®«ns <mi *i**©s aa 1 aaaffos ^tartar ancaa $aa affat ■‘ks cant am cf, fiat's CO2 ^a 
ana 'atFan anm 1 (f) aM> artcaa <aaft ai%a qftPte ^taanat ^atcF am fcctf armfl»c 4 a^a 
Fta etcata acs'Q ^aa 4 at a^^sa aa 1 <a 4 Mvi<fic 4 ca artcaa af*^t at 4 iRs ^smvmi aat as *aa<. 
^t ^^atai ancaa st^pfea ^aa 1 »t^a*tt , i 1 

'suHt^em <3 after caw 'sampf^s “fim^a" anaa^aa ware camrt am 1 <4 anaa^w maa 
safe wmiana $nca nftei aat FcafFn, ^t 5 Fta steam ^ws ^nenae 4 amca tjat^a a*®a 
FFfa 1 aaaSfos laaw ^taatarm Fta snmta ara '®am^ "fSa^a” »uiaa^w« ^s#r® ^ai acaca 1 

Critical States of Gases 

(a*) artcaa an% at al^a at a^lt ^taatart s ca ^taatarm v?act ^mrsns at awm Fta atmta 
aswa cata aTt%t aat^ca aa^® aat am at, a«fF 4 ^taararm a ^ta t^F ca artaca 
smam% Fta stmtea wca y t mft a aat am, ^tca ca aitcaa an% at af^t ^taatmt at a?aft 
^taatart (critical temperature) aat aa i aitcaF ^tl% at awB ^staaranca t c amt aata aat aa 1 

©amana^a co 2 <tms#mtaaianT c = 3 i.rcat, 304.2 31.1° c^aaiarmfcacaam 

Fta stcatca ^tra amt a^ aaj aaF 31.• 0 c at, wm tacFa ^taaimra sttmm% Fta aortca 
CO2 armca '®st*i ^amf^a aat am 1 

(a) artcaa ^t% at at^a Fta s c^ta attach ^m an% ^staatarm caw ^ 5 af%^ s»«v® a^ta 
ca Fta sterna 4s am, ^tc 4 ca artcaa ^t% at af^a Fta (critical pressure) aat am 1 ancaa 
aa 1 %Ftac 4 p c amt 1 BR?'* 4 s 1 aa 1 caaa 31.1° c mtaattstm CO2 artaca ^saca atfW^s aaca aw 'am 

®aa '=r«'0 72.9 atm Fta StCtTta 4SC'S FF I ^oFTl C0 2 ^ 4lRl Fta P c <C*a 72.9 atm Fta I 

(a) artcaa an% at af^a ^mnsa s cata artcaa an% Fta « ^t% ^taatarm ana 1 cata 
(mole) af?tata amaaca ^ta anf%_at af*a tattrsa aat am 1 ancaa aa1% arnsaca v c amt 
aata amt ff i ^amaaa^a co 2 ^a aa1% 'ara^a v c = 95.65 mLmoi-^'a^ 31.1° c mtaaimm ^ai 

72.9 atm Ftca 1 CFta (mole) a^ta 44 g C0 2 >3a attTFa 95.65 mL FF I 

(5) f^Piam (He) ^a aa% ^taatan, t c = - 267.65°c, aa^a, p c = 1.26 atm. 

(F) 44^5tca h 2 ^aaa1%'Fta5n3nT c = -24o°c,aa1%Ftap c = 12.8 atm Fta ^aa%'smnsa 
V c = 64.51 mLmol -1 I 

, (vs) a^astca o 2 »oa aal^^taatmt t c = 1 i8.so° c, aa1% Fta p c = 49.7 atm Fta >aai anfa amma 
V c = 74.42 mLmol- 1 1 

i: as m oa-v 
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^1% 3%«f $t33lUll3 3713J1 8 31103 3%$^ 5^7$, 3%t 3t 3^% $13301 433 4$fi> 

^T-'Tsmat 30 $30 ^SJKM3 3% 4$ 0% 33 0, $13 3010 3sH0S 3$ Plat'S 

^Ht 00* 31 0*3, $*10 3H‘t$ 3)Q30 3r3I $0 '5f08'31*tf3$ 3 s ! 303> 33 *3 I 

333 C03 3J1%I 33R% $1330t $0 33% $13300 f3C$ 310, $33 $10* 31303$ 3M 
(vapour) %C30 Scp3 <?3t 33 I ^$3t* 3010 $13 31313 “PC!t3, $30 3%3$ ‘PJtl 313 I 


*tm *ttwj 

Differences Between Gas and Vapour 

3T13 G 3100 3C3T 31^faj Peon *llflRC'i 03101 33 « 


31^J^$3* 

*tlt*l (gas) 

(Yapour) 

i 1 3*551 8 

i 1 30 f $13300 25°C 4 0 

b I 3%( $13300 %C$ «13%I 331C<f3 

* 1 $3033 8 

330*^3 '3 e l35J03 ' 5 3H1$3 3f$ 
$103 '308'5[13f3^ '31$^3 303 
'PI30 0% 310, $10 3Tt%I 
331^30 1 

^1 3ltC510R 3J13, H 2 (g) 

33^3 $Tt®TSTlt$ ’U13 (C0 2 (g) 1 

$3%^$ ^<330 '33 7 310 333 

331 33 1 '3331, $?I3 331C^13 ^T$3 
C305 ^ '313^03 331030 ^ 
<1C®11 

^ 1 H 2 0 (g) ^t, H 2 0 (vap) 

C$lR r i Br 2 (g) ^T, Br 2 (vap) 

«l $3%03 8 

M> 1 3C$T3 3rm0 3%t $133013 
%C$ ^1$1 $0 $3^jS $13 %0 
$3%^$ 33 1 033, C0 2 3330 
>U3 3%t $13301 31.l'C 43%C$ 
72.9 atm $13 %0 C0 2 333 
$30 3%3$ 33 1 

vd 1 ^ im ^?\ m 

$33 3lPfC$ 3%3$ 33 1 '300 C0 2 
^3 3030 $3^JS $13 %0 $33 
’ C0 2 ^ 3%3$ 30 1 


i.8o 1 

Liquefaction of Gases 

WH5W3 3^03 317$ 3J1P0 '83^l4flC33 3RJ Picul'S 2fC31^t3 ’f'tflPf >sil%^$ 33 8 
(i) $3^fa?JC e 0 '310 C3 013 3J100 $13301 $0 3%1 $13300 %C$ 3137$ 3C3 I 3300 $t330l 
dP*t $133141 3C$ 3$ Rtt> 3C3, 3303 $?$t303 $$ 33^ 3C3 I 

(3) 3303 3%1$13300 %C$ $13301 W00 33 3303 $33 313 30T3 30C$ 3C3 I 0 013 
RPt^> $13300 0 33t$0 3P*it3 3TC33 CbW 0% $13 3013 <PilM 3jl J lfU $30 3%3$ 3C3 I $13301 
<1$ 3*0 31^3 $13Q 'C'o $C3 I 3303 $13301 3$ ‘PH 3C3, >33 ^53%^3C e l3 301^^3 $133 'o's 
33 3130 I 

$jtffa?TC3 3%*1$T3300 ^ 8 333 ^3#33C3 3303 3%1$13300 I 3333 

3%1$t3300 %C$ 3J103 $33 301W%I $13 3013 333 3JI3C3 $3%?$ 301 3^53 I f3^ 3303 
'$13301 3%1$T3300 $C<1 3.0 30®^ $13 3013 3 S C3'3 3330 $3%?$ 301 313 0 I 

T$3RC3 (3R 3330 3001% $133013 %$3 330 43°s $13 $33 $3*f$ 03 30n3 ^0 $10 
$30 3%3$ 301313 I 
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TOft^R WTO 


<?S6 


*iii»ic4 to^to^r <ai»f>va 2fwt*t s 

(i) aorm (8 )?p®*N% 

(R) | spl—^*1*1^ 8ITOR (<f) SqlUl '■i>sMt<P HT*^TO e T I 

(«) iTO® TORf% 

(i) sjwr^t s ct rr tottmr cRft rr (crrr nh 3 so 2 , h 2 s, c 2 h 4 ) vsicmw 

I*l=l RJmrIs TOR RRMfR TOCfTO* TOt RRI Rilftel <JC*t TOTO SHI <3 rrtf <j<R|R TOR -20“ C; 
CaCl 2 « RRR* RHRIR TOR -54“ C 4R*. ^T$ '3TT$R TO TO$R C0 2 « tTOR faM <J<R|R TOR 

-i 10“ c % tomtomtr c%rcro tor i 

(R) ^TO-R*PH St^N fiftRtR I Iwl^t SJR <3 TOPTO Ms^Wl TOR CTOTOT CR, TOCM TOTOR TOC3R 

tottoto rtot Rfeg ?rr«t nr HFir rto Itor r&tr fRRTOM Rf 5 ^ RafP *tor smiles rtc <toto rr tor 
’UICrr TOMTOMIR .RM ^d51 'olc<t» ^f-5T*PT*T fil'B'M <M I TOR*t ’ll I CMS d*1IR*l4IW ’IjImcs* TOI^ ^C's 
i cr*r tor groins rtor rrr ^r r^^pir mjrc* toto %r cmrcrr froR* rto^s rr i tor tor 
torr torstoTOrto 'tor^cmr Irsttr tow tor torto sp tj^r r%tr tostc rr 1 Rft 4 
tortohr storm ^r 5 $ tog tor ?um w^gcro sf<c<‘ i ctor* tom ®t% ctorm totcw mtcr to i to$ totctoi 
WTO^SW RJRfW ^ iunx TORf&R TOMTO3JT 5R TOR I 4 S&Rlil TOMf&R TOMTOTO Rfa TOMTOMTR 
f*IC& TOTOM TOR ^GM^® TOR RjIRla '®<q^l'^'s RR I 

TO^R 'sR^WsM l slPlIsu^TOcs RT^R v os*i)s*s e t TOPR STOR d&filfi <PSl RR I RT^jCW 'os»fl'5|'o 
WRTR < JC^ TOo<? R?j5l <5l‘il TOR TORMR ^JR-RRRR R’BfRtRR '‘ifDcfl 'AMil Ml CR*f ^Rt RR 4)Rt, .iH 
R^RIRR 3%RT R5C1I<F<1<5 R^CR RtRR ^RRIMt RC«T$ 5R RH1 RR I TOR -200“C ^TTOrMTR 4R^ TOR 
200 atm TOR RTRCR5 16<^^\6 RHT RR I 

RltCTO^R « f^PlRR TOR 'S^m e \ RRCTOR R^ \ CRHTO, -80“ C WHtartR ®TOR RltCTOTORR 
CTO3J ^Rl -240“ C TOTOH3TIR ®TOR iRiTOTORR tTM ^l-TORR R*®RlTO t 1 TOTCRR '4MRMII-5R Rt CTOTO 
RRTO CR^S R1R I 4 WTOR TOTOTTaTt 5TCRR TO^RC^ TOTCRR TOTOTMT R«RTCRS TOTCRR ^<?3fR 
(inversion) ^SMVMI RTO RR I H 2 M<I ® <! 3 ! R TOTOIMI ^1 -80“ C 4lRt, I^IRTCRR ® < ®R TOTORtMt 
-240" C I TORRR TOTOJHt RR 4RR iHRsft ^tTOsrtan RT % TOTOTMIR TOR[6 r ^TOTO% 

RRSRtRR R^CR TO *fl'e>*l RCR Rlc<? I ^5Rlt SfTOR TOR R1R_ RTRT RI^CSICSfTOR 5 %TOJ TOR ^TORR ^*1- 
TORR RSERIRR TORI 4CR5 TORT %TOT TOR ®TOTOR TOM TOT RR I TO<ftC<F TOM RltCTO^R TORT 
iRlMRlR TOPTCRs.RCTO^ &TO TOR TORRR ^R-RRTO R’TOTOR'T RffcR TORT %5®T TOR 3RR TOR TOTOR 

iR^IRTORS \s«qI»|vo «wj| RR 1 . . _ *5 

'S , ^3 rs [ * (b) Miic^ v si v Wfisi^ Rcb ^ *n 

^f-^fspr^ 2ff35?Jt ^c^tc^f ’lii^ifDc^ *Tf Jcl^) stf^m ^tilM 

4^i?i ’iji^FDc^ Rci> ^r v i , ^l^c x ® 

mu ^ ^t^rra-m ^t ^ c^i sn^m% m ^ i 

^5 I CW- 

(b) h 2 ^trnTra ^i^rrat ^ - 8o°c, ^ t c = - 239.65°c, ^ m, p c = 12.8 

atm. 

(R) iRfTOTR (He) 4R ^<J3H TOTOMT - 240“C, vflR M^RTOTOITO. T c = - 267.65"C, TOM, P c = 
1.26 atm. 
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i.8bi *re*rt 

Liquid State of Matter 

^san 'aa’ata ajjmreaa nf^aret; area i ^ ataren wi nnre<ta 'atasn area i 
caiGiitft®ire< a<paciM abac's atara, arena nreat tfrat srama aftntn , ga$ an i ^ ataren 3®® ytreno 
wi anre^a 'JimviH ftrenn 5m ara at 1 wi antrefa w at®%t 1 4 ww w antrefo earn 
ftftfc cat, ca ana earn wi am<i atat ^a, ®t ca atresia anfl® *rra«t area 1 4 ftaren wi 
'aama nren an% anma ftn 'are® 1 ^rea an%t an^aia a'j’nj® usa^n 1 ^ ®n 1 aaaftrea ®aa 
' 5 t“J j i i i5 aa^areaa *if^<?>u> aiam aa’areaa v =ii < p^t e ta atarea ^sicia aftreaa arena an aa 1 

i.8*l 

Vapour Pressure of Liquid 

catn ftflft ataarara am «aaa aw ia m a «rtat*t ®atna fcnfoOt® atma ca m «rtrea, 
®trea ca ®mtamt ca aaa antre^a am®ta aat an 1 ataman m?ren amma are? 1 

(a) afoa^ apjatft amsr re aa artart 1 rntrena a^a^caa ana w ana# a t p^a a^n 
f^fjnaita aft%a 1 care®^ aaa aare^ta siaftt ^nfj ^(&®*t faniatn cnre®^ ®an anft are® fa^ a 
’ji'sa carea aca amrea <flat aaa antre^a ^5aftatt?ia men anasjrea aama aata 1 

ata’a area aft aaa anntfa fcalaaren aftfta ma area*, area ca mren ^ aa a^a a«an ami 
at?rea 1 enre®^ ^ aa a^ nrt%i aa’ara 'area, atat naftrea 5a nfa^ft, area arena aaj carea ft^ ^ 
aa ana aaa matrea ftrea anrea 1 aaa anretfa fcaftarea an^ta a^a atan aa at?rea, aan marea ^ 
aa w& Rpcs 'atata aiao aa ai?rea 1 



fifcs i.i4> s aaatfit aw5ft*ra anan 1 

TjRiK ' 4 ^ aaa <aasft atanam aca, aaa stft aara 'saa atara v iR|'®jw^i 31 'a^ja 
a?an ca aaw **aa ararea ftrea 'siiai 'a^a a??ma aam an 1 ^ 'aama ^?ia aare^a s 5 *reaa ma '$?ja 
aare^a am atat a*^>s aca ^a^. ^wa ^a> ata^ ca asta^Mia '$aa aaic^a am®ta 1 ^®aa aare^a 
^aca ’arena 'aia^a at cata at casn, ca ma at® ®an ataita fata'antt ana 'rja a«an an%t atarea 
'a^a aaatana aataatfta area 1 atata fnftnJ aaansna ca c^a ana 4 ^ft> ftft$ Fta reaa 1 J i®aK ca 
casta 'staaiaita c^ta ssataa am®tao ftftaJ area 1 

'aaaftreas sstaatart ai®ta ®aa amc<^a a^njreaa afta% ate? 1 'a^reaa «tft*t% a® are? ®aa 
atatreaa aM 8 'at e tfta 'ata^n aftrea ^iftsa area ^treaa an^ta atarrea area aroata sta*t®t ®® are? 1 
■^®at?, sstaaran at?ta area area 'oaa anre^ta am®ta are? 1 

(a) ®aa aat re ^a am^ta 'Q ^I 5 *l 1 ’ 09 * • C^H <jPi fra ® T ft 5 ?T e W^ 9 f 1 atm 

CflC^t ^5Wfl3fl @M*\ <llvplc*il ^Pf 

^S\ ^iRj^ olc’ifi ^c<l I 'Ih^ri? ^t?l r i v 5lc < l ^c'o 'llw ^°1 

Ma cwm\ * wi i ct 
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RRIffo RR3RT 


®mtart?KRiR ®rr RRfafa rmfw $rr*t rhir«r ftrrt 1 atm ftotr rrtr rs <4Rt. 
i 5?w RRttfffr rr^im rtott rr, ®tot ®rr RRtffliR j^T > hw> R*rt rr i Rf*t RtftrR 
HR'rt rt$r$r m ir ^gi 55, ®tR ®?jr rrtc<r ^‘ghi*^ 5 m rir; ^trt?i <iIrir ftr rrcr 
55 fB s n^ 5 rtr 1 

b.8\3i 

Solid State of Matter 

^Id*1 R^R^R. R , ®R Pl^PCU ' 3 t^'*<IM i4^t. RPti wllci RR5R1R “PM I 

4 RTRFt R^R RRttfo fRWd RUTH U]Rl fsrfifa RF£f® RT RT^lCRI fRRTRTR I rs^r rr’Rtr R^pTJR 
v (?i iv iw{i j ^Ir) < T > cu ^sj«iw rr^rtr Rara rtrirrrtcr < pR»i rr^sttr ct crm r^ic^r rr^ ■’u^I'd i 
R frrwra $*ta f%% rtr rN ^\i ^ c 3 %^ fa®^ ; crrr- m hmihm rt crrtrtrtr 

(crystalline) *Q (R) '^ihlilsi (amorphous) I 

RtRTRra rrt< 1 rtrtrir rt crririrtr RRwfa rt rri^rt rot r 1 rot ftPH» 

faiRtfaR WTftlRR Rt^fR R1R ROT; *&ROT OTOTtR *tfcR ROT I OTRR- NaCl 4R CRRtR RRR 
RT^fRR, Rt>TR RJ1RTR cR'lM , oin>'o*i«p, Rl^ (,'VflM *il*ii«p5 ‘JC.'llIs'Pl*? c^*tTR R?I I 

RRlRtRft RRT< i RRM I RH R$R RRTF$ R^ RT R«TT*IOTT ROTIWMIRIM RTCR; CRTR ftft^ROT 
'ifet's RIOT RT I OTRR- ^R, Rib, RRRT, ^l|P5^» ^ojlR 'RlMIlln RRt^ I 

b .88 t C<P®l1c»1S C^T*f 'G '8(ll®1 

Crystal Lattice & Unit Cells 

SfR RR RRR^ R$R RRt<$ RTRtRR RT CRRTRTRIR I R$K OT RR R^, RRRT^Rt RRR RRT CRTR Rf$R 
RRT<$ R^R, RTRT JJp|R$ X3 ^9|R®TOT RRWTTR ROT 4Rfi> ftpUftfR StJlfilfaR RrffrTOTT ROT I 
CRRTOTR RlWrl CRRTRRR RRT ‘CRRTR-RfRr’ « CRRRRR ‘i£FRR-CRtR RT CRR’—4 RR (term) 

m ^ I 

(^) WtfM Tl (Crystal Lattice) S C^il^l ^ v lhl»i 

^tbr c*ra ffam ^ i c*m*\ «tiw ^iwfwa ^<^imc 4 ft 3 ^ 
QlMlQl^iMW C^f^n ^»| ^ ^ ‘fHilf^v* ^bt ^ps^g 0|^l0l4 Rhji>iw c^tptW fPr 
^T ^jlfiJ^i (lattice) ^TT ^ I ^ Qi^ff^4 R # lil(?l^ R^jc^lc^ ^ C^TPT 

wif^i '3p=rt?u '•^g "S^ (biock)-^ &rn i ^ ^ c^lc^ 




f&U s RR)^ ^Rtc 5 ^ ‘vu^p ^iiPiR>^ ’lii i 
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(4) C^TTCTiT 44*4* C’m 4t <44 (Unit cell) 8 C?t4 <^4t4 4t <4 Tfl'SV 414 

4«j 44 <4tf*i4* ^ ^$1 fan j dm «rrc*. ^t<4* <444 ‘ 44 * 4 * 

<4*t4' 44 C4*ll*1 'Stiffs ^£j's»( <4tf^T4* iS<t>4’ 41 ^T41 OT^5 444 s ^<pfb^ 4TC4 

44*f& <4*414 4*<4, <4<4^ 444 <4>IC44 4114 44 CTO 4T^l4 <?ITC4 I C4*4TC44 <414*14 

4t 41$Sj 5tl»lf<4'blC<^ 444 <4*14 4C44*t <^<44* '=R?T4 45 44 I >114 £1413 444 <4*14 4TC4 1 CW, (i) 
f4Sf<4 41 444, (*J C$5tt41414 («) , (8) 4Wlfjj>Pl4, «t) Sl$f<pft4, (>5) iTCRTCSSFf, (<\) 

<49fR4R14 I 444 444 <4*t<44 4^4 1531 b.il-4 C44R4T ^WWI 

444 C4TC44 8 4C4T4f& *444 C4t4’-44 4f5fl> (4141 (corner), 414fl> 414 (edge) 441 

4 ^fb ^ 0 'S'i (face) 41C4 I 

Classification of Crystals 

C4»Tm-Wlf^r1W X, y, z-44 44144 444 ^4^4 4413*<4 a, b, c 4141 441 44^414 4l4> p (f44 
C41*n7[C4R4 a, P, y 4141 2f4*Pt 4T4 STffaC® Sfl*4 (4414^41^ iV8V 1^1174 ft®l3t glT5$4t 
(A. Brvais) Pin^(. 4 4!4>fi> ^4 <5t%<5 R*u*o 4R4 (414f*l i .^) I <444- 


4t4ft >.*8 C441T44 GJ^ll>4l*l I 


Ok 

^4^ ^?T? 

W*4 (.4lR*P ^4^ 

$4144*1 

C^4U44 GS4T 

(4S) Rs®ft<js 41 vh<P 

a = b = c 

a = P = y = 90’ 

NaCl, Wm, 41^4^4 <444 4*4141 

(cubic or cube) 




(4) dsfrwm 

a = b * c 

a = P = y = 90’ 

(Sn 02 ) , T 1 O 2 1 

(tetragonal) 




(4) 4C<%f^4i 

a ^ b ^ c 

a = p = y = 90’ 

KNO 3 , ?rf*^P 1 

(orthorhombic) 




(4) 4Mf|sl44s 

a^b^c 

a = Y = 90°; P * 90° 

Na 2 S0 4 . 10H 2 O; 41Rlfa s f445 (S 8 ), 

(monoclinic) 



FeS0 4 .7H 2 0 

(«) Jl$1>Pl4 

a * b * c 

a * P * y * 90’ 

K 2 Cr 2 0 7 ; H 3 BO 3 ; CuS0 4 .5H 2 0 

(triclinic) 




(5) 

a = b = c 

a = p = y * 90’ 

441441^ (CaC0 3 ) 1 

(rhombohedral) 



r 

C^IC^HI*! 

a = b * c 

a = 120°; p = Y = 90° 

StRl^i 4T?4^I 

(hexagonal) 





b .8^31 m 

^Structure of Metals’ Crystals 

(4) C44TC4 f^HTl4 214*4*1 8 C44H4 ^^414 4144 4R4 1441414; fa'jj 41^pT^C44 *t&4 

Rl«^ 44C44 44; 4R 4^41 ?*t 41^ 1^*1 fD 21414 44^44 4^44 <4 C4t4 44<44 C4414 frsf4 4C4 I 
C4R^ 44*$ 4TJ4 <4*4TC4 44 4441^ 44*$ 44C44 44*. 44*$ 4t$C5r4 C4<5<§ 41^ <4*414 4^44 444 
4^f*ltl 4^C44 44T *t44t^(4Jf$ 44STJ4 4*44 44> 9 ft44 4f|(4*<fr 44R14 ^4£4 <fl4® dR)f5 

4441^4 1 ® csPl 4?^J*f 444l^[4141 4Rc*;R5'o 4C4, ' 9 l441^4^4C4 i C , ll c l < Pl^“I^ 1$<4<4 4*4 4541 414 I 
<*ft*R4^C?4 44I5T4 44 4f»[t4*t ^T4>41 (Closest packing of spheres) 8 fi><5 i.itr->4 
4414 C41444%44 44*f& *5<4 445141 W1S 44 4%C4*t 44*41 C441T41 WS I 44*ft ’EOT'^R* 1 4141 
IBIS'S ^41 4C4^41 C44t 414 C4, >54 bluRc^ 44^ C , 1l e l < t 1 41 4441^ ' 5 4*1 <PCS ' 5 f4>4t4 4 s 4^s 4TC4 I 

^4fi1 C414RJ4 C414 44TC4 ^4^ 144^1® 4^5f 41^341 414 I ^44f4RS 44>44 >4 i R4ft f%4f& 

C4144445 ^ ^14# ^,4 %4E4 Rt<HI W 414 I 4 %4f& C414RS4 44Tf4^ C414 44TC4 >34# 4441? 
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nroTrr rh i 4 JNU crirwr rtrwcr wraat fwaiR i RfR4R*f& *$cr rr?rr ^N# 

crir^ wca ^tr ^rr c^i i°i<p rtrt rr, ^®r fc>RfD cawc^s rtrtric'i wtrrtr c*is 

^ftR RRR R^RC^, 4R RCR^G 4 1 >(Rlb cRIrwr RTRlRIC/l 3R>1 WfRRT c<lc^ RfR I 4 FfRfi> caiRCR^fl RTRTRIC'ifl 
WtRRTCR 5 d^vo«i^|« f^g Rt ^RTR (tetrahedral hole or site) RRt RR; C<P*i*ll 4 ^RTR <4RR t?Rf& 
CRfRR RTRt 9 ftw, RTCRR (R^3 4Rsft ?JRR Ff^TO ^R^R^CR<=TR3RfR R*CR [ffeu b.bV3R?RJ]l 
CRRfR R^R CTOTfR ’SRJ 4 fig ^ 5 ^ 1 

Rfa ^cr crr caw* crcr wr ®rer crr \<?\ r^itr 5 cai*i<p Rtat rr , vscr ^ crirrrsjr 

RRR ^CRR fig RT WR’IM^jC^ (hole or site ^) ^TR^RIR C'iC^, 4R <PCR RRR ^CRR ^RR 

RR | fi>Sf b.b<i>-C5 cq CRRfCRT rcrcr I 3RR ^5CRR C^tl 1 CRtRR 5 Rf cq^ffi **>(.<m RRfi> 
CRtRCW R^PRE^f *aCR, ^ot R'SIr *scsifl ^ITCRl l^fu CRIrc^r ^vR^*f Rlc*? I 



fg^j ^.>lr o -HiCd ffel 0 RRCRR 4<?ft ®RR RfCR^ffi *©«!* 

yffa f g l c*TPf^RTOR V 5R MH l ^ ^ TOT gW *sc sa CTO^ 4RI CTlIit Rt^t 

tot R^Stn ctor ctottftt rc?to 1 

4RR a^m *oCRR f^s f%5 ^fta vaiiw^n} *5CRR R5Rt fWl R*RT RTR I 4 *5Rf& UtR *5^RR ^R; 
^m^TRf%^ I ^5Rfc 4 1%Rft CRm RRR *5CRR CR#R CRMWR ROTrf JrtRCR I ^RRaoR 
^CRR C^§tR C’lMws R^?RC*t R^CRITj b C’lh"? TO^RR < P$Z <\, ^flCRJ ^f5 , TCRfi> (^4 

Rffa f^RS l ^5Rft R^llt bA 1 JWR Rjmt4 ftPrf? 

C’lh^^Wl.C^WI b^ ^RTOT ^tCRl^ ^ifsjCRa RlRTT RRCt>C?l RR r1^Cr!"I^ ^rHT I RR Rl'Jfl 
(TO ^3 R%R*t R^Ut CRRT RR I 

Rsf^R WTO RRBJTR QlWlQl^lW ^R 5 ^ RRRf^ R^RTd R^f& RRRt^ fWRR ^ RRRT^ 

R^Um CR RRRt^R Rf^CR*f R^tTf (co-ordination number, RlC^cR C. N.) RRf RR I 


^IRR gft 5V5BW ^RR WRRR^S 1 ^fhl 
CatRRSR^R %R5 ^ sr§t?n5RR RWR CRRT RPP I 
f^ .RRRR fRRTR R'TO I 

RRIR^f ^RR CR5^f?i olWWR CR RR R^RR WRRT 
^Ic^, 'siC^TRCR* Rpi 1, 2, 1, 2, 1, 2 RTRT ^fR, ^R 
'£& ®RCRR RcDR ^5£R cam RNT RCR CR CRfRR^lCRT RR 

1 , 1,1 rt 2 , 2 , 2 f&f^s wmia we fac^ 
arcRi gf& ^sr fRCRMT r^rcr i, 1 , 1 rt, 2 , 2 , 2 , 

^TR^RTCRR Rial CRRR RT^NpJ CR^, RR ^RR f^tct> 

CRffe f^Rl^ ^5R iR^R^RT R 5 RCR RT 1 ^! CRRT RTR I 

(R) Rt^R (TFRtR akRR C*t^T5ta 2 RTJR 
CRTRRRRRR RRRT*1^CRTR RRtbM RR R%RR WRTR 
fRWi^ %R RRCRR CR 55 ^ R^R ^R5 ^CR S 



fei i.^o s ^ ^TRn i 
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<b8 


(b) MRS >R a^MPt® at h.c.p. *fta 

(hexagonal closest packed structure, h.c.p.) 

(*) ^*liaftta aa#ft at f.c.c. 

(face-centred cubic closest packed structure, f.c.c.) 

(«) at b.c.c. *fta 

(body centred cubic close packed structure, b.c.c.) 

*l<l(Ka ^ctPTB at (h.c.p.) *tfca « ^Wa%a W-t-fla at (f.c.c.) 
afca 4a caam aaat^^cat caarcraa c# am^wa 74% **r aaa aca : «mPi$ 26% *>rR $tat area i 
ftif malilM 114^4 aa% at (b.c.c.) «tfca 4?l C4ata C<WIWa 68% **R a*R 4*3; 

aaf# 32% *4R «ITC41 

b i apj^mna wra aa af^caft n s caam »fta at h.c.p *lfca i 4^a caam 4 af& 
cataa at aaat^a biaftc* aaft cataa at aaat^aa afttaPm area i 4 a# catataa ca^ea earn 



m (a) 

f&ati.^bs afjJwPm ca»iR 

aaea at^wrata a*o i 'ssR> aa i aaaftca aama ^p j faift fe)*ifD caiaeaa aatft^ cata aaea 4aft 
aaat? as i 4 fa# catacam atatateaa $tat ^ataea 1 atat aat am 1 caateaa aap^eaa 
ct aa tftaea 1 amt ftf^s aat acsta, w ^aeaa 4a? ftesa *scaa catasm^ aft 4 ttaa waR 
aea ^ea 4 cataaa^a 4afta 15«? ®aea a*sfl> 4Wta ftat^ aea 1 aft aaa ^eaa ftanaea a atat 
4a?. R'olfj ^tss ftarmea b atat ftfaa amt as, ^ea ^r^ts ^aft aaa ^eaa 4^a a aca 1 ^aa 
atafta^tea ^pfta aaftftre aiaftarra aea ababab.... i 4 aiaea a^artana >rm aa 
af^wftivs caam *tfraat h.c.p *tfra aat as 14 aaeaa fsmmftpftt 4aft 4aa <ma ftaj b.ao-4 
caatmtatscai fan b.ab (a>-4 «j4atffat cataaa^aca aa^teaa wad caarcat acscai fts b.ab 
<a)-ca caiaam^csa aaift^aea caateat to i 43 a ^ftteata ca#a aaat<ja afteat atait M 2 ’ 
aai 

^ataa*t s 4^a caata aieaa Sii^a aa ^aw at^ Be, Mg, ca 4a? d-aa ai^ sc, Ti, cr, Co, 
Ni, Zn ^srift 1 

^ 1 ^saeaf^a aa#m caata »fta at f.c.c. <fta s ar$a caateaa ca^m asmt^at camm 
Fmftea ^tift i mat , 3 [ at caiaa aa afttaft^ ara <a as^aram aw®?t ata 4 a $tat ^aR^eatea 
1 ,2, 1 , 2 ,1,2 atat amt am 1 ca aa ^fraasjaca 1 atat BRj'o "aat aeaea, am ^aeaa ^eaa 
cataaa^a aft ca atw 4 a? fte^a ^®eaa cataaaTja aft 2 atat wrtea warn caa, aea Mta 
aaeaa ak aa 1 4 e^C 4 ®acaa waa cataaa^tsa aa^fR fteea wma cataaa^a fta §aca 

aa. aaaa atd aa ; a«^t<t a«m «'^fta >®caa ftana ^’aacaa 1 ^®at?^aeaa *saca a, aaj^aca b 
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'SRpsrt 

45 t, ^scss ftsjrcc* c srai f^s trtc®! ^ am?$ *i$hRhji>i 5cs abc abc 

ABC .I 4 ABC fwmffc g«W ABA fattPl CftS* 60° C 3 ^ f^® 5! twisted «tTC? I 4ft 

C^im *lks «s#?I ’tiTSTtga *ifjJC<t*1 ‘12’ 5S I bk*-4 45sfit 4S^ OT®T <iW. Npfto *t£l 
CWSIcil 1 4 ’ii'iC^ ®1®1 S>CS *W <MC°1 C^NT Allil CS, *HGS>S ^f6 C.4MIS C’il®l<p 'S(lc®.; 45H?T 

afaft <2&wra 4Stf& cnm ftSMS I ?f5SK 4 »linw g&vaMC^ft)* «M^)« C**TPT *ffrs (face- 
centred cubic closed packed structure, f.c.c) 5®!! 3$ I 



ffcil i t vi^k c<p"1l*i »rtR i 

Slkfl*! t 4ft C<p*ih ’lows Silks*! 57! SFJ Ca, Sr; 451 d-IR 5 STJj Fe, Co, Ni, Cu, Pd, 

Ag, Pt, Au t®Ttft I 

vs I viH-Hd C**Ttt ^ b.c.c. *tfo l 4 OTW h.c.p. ^ « 

f.c.c. *!&•! C8tC^ ■>1*<*I < f ’lev? tStfc I f§3! b .5vD-4 4ft *tiR wSIwl AMW I 45^ 

44ft> C’il*!^ 45t. S'lCTO 'otl'CrG C<SMI?I ®rf5ft> (,’IMs* Mlc<P, MSI c. < p^j!s C’lMCS'd Slw* I ®l$ 4 

’li'U.*? *t4R (body centred cubic close packed structure b.c.c) 5*Tt 

58 I *i%S"l *K?lTt 5Jk 8, ^®SR 4 R*uh »l<ct>W SS »i!j|(kI*|V4) SSI 

v5iks*f % 4ft c4«ii^ ’iit»is 
^rks*! 57i tis srpi^ cwi- Li, 

Na, K, Rb, Cs; ft-W *fTf Ba 451 
d-SS* SPJ Cr, Fe, Mo, W $®JfR I 

arc a«mf& «n^s w§wrsns 

wt>«i ss sIjimPi® (h.c.p) mst / 

45t (f.c.c) gfcs 

Rijuh i «wulW m «n^s 
th^iiicsit^Ris' ss^fts gis 
Rhjsh i 

Radius ratio rule 

vsnst^s cs»rm gfcss a*ns 1%% 5^5 cs, afaft ssjffms wpmm^cs 5 'ans^'t srs 4sx.s® csf 5 ! 

^p®s wurbrc* firsts far* Utcs ; vsfasRc^ af%f& vsrrkms ^ wFmnw ’’ks 4si 



®j mt ipm im 
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a®ga a*®a aaaft ^c® .gca am® sm 1 aaa 'smamaags. aa^ac* vrf to ®aa imrcaa 
a^nmi 'aPafe^a to as® 1 

*1lMH4 aamM 1®afif aaSRS Wtftf®® RuilRl* *lfca aaa W (simple cube), gaa 

'S|$®»!^ <8 gaV I (flat a^PSa C*Wrt>M WH^1?I PlC^CHil fttfesj ^ I [fi>3r-b.*8 (*), (^t). 'S 

taj-c® capmpjtrw aansaa asatf casa 4aa®isa aiwrsar asass, saa ®rsaa aama 

^fli ’t|»1<P, '3(^'0*1<P <3 F$i®5a® £®fa 4M I] 

ca»ircaa af%fS Rhjiw<i mg tfran armat 'mss, at ^aa cam* mat afasaf ^®1 <& i*fat 
aira*ttag*t4 sams Raa sa^, •® b^a^lii fig (hole) aat sai afa 

'miama as jpr ®j f i?UH>igss4 4 aa %a atar sa, sag ®tat ga gaamsa Pf 5 asa <aa*. ®tsaa 
ataaTs^ «uhi«h*i^c 4 ^ mi, ®sa ^jiUiaHn^wa >%<*! aaffl garni 8,6 a 4 ga i 




> / 

(*0 

AB 2 = BC 2 + AC 2 , 

••• ( r A + r c) 2 = r A + Ta = 2r A , 

••• r A + r c = V2r A , 

.*. r c = 0414r A . 

. r c 

.•.- k = 0-4l4. 
fA 




fh i.« i m w ^rfhi ^wi; w 'si«^«i4)ji Trfg^»i; (()) ^<‘1 ; rei «i4'*»ill« ^wra a*rc^ i 


'staffer afljsgima ammi fas (gj-c® caafsat gsass -sai saarsa m&ma « 'mramsaa 
gnafsfta'ggat® faafa mt swics. i caat ats^im, gag «(4»v»*u^s wsar >s 'agars 0.414 <sa aata i 
' 5 RTRj >%as*ia cwun ^ 'gggi® fagm a^ar am i aaa aawa cma 4 'agar® aw 0.73 
casai 0.23 1 

'aiiiPi* w*ileas a&a « Pitfa^a®! g_ma 'arafa® catsaa mna fatja aiafgppfc asa 
®r aaiUraa <3 ^nmna anats^a 'mjats®a §aa fa£a ®sa 1 cassf 'mtamaagraa ar^s? aafama 
'gsaaa a® (Rb+F- <sa<. cs+f- ar^®, ^ama canatt® (f-) ^ l a^fD aaifrma 'SRa^r <wn?); carm^ 
aaiSiawa ^rat^c^ wiamaa^i faarra Rcabni amt® aa 1 

^asf& aaittacaa Ftaarc^ ac^r® amffc ajmma am® ana, ®r ®maa airare^a a^atwa §aa 
1^»a a*ta 1 caaa, 

'wi^m^aa anar^ rr ^ ^ 

~ ~_ —~ 2 = — -, 4 aaai® aaai 1 as® c^re aa (RbF 'a CsF aj®i®) 1 

arramsaa arrata r A * 


ajtar^ ai^at® f%aa g 'amfaas caaisaa aaitraa « 'smama-^a-arrai^ 'srgai® <mrsaa a^atfl® 

t^^iaa a^ca 1 f^f®g 'srmfaa camrsaa fassas'ia aim artat< 'agat® f^ma aisa afafs® 1 caaa, 
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aan% W«ft 




arnaama ajiait^a a^aiwa 

caanaa arfartnaa 

amfaa caanaa 

%ttat, - 

r a 

af^tmaawt 

akaa *taa 

0.73 4ai^m^ 

8 

*h«5W 

0.72 - 0.414 

6 

a^aafla akt 

0.413-0.23 

4 

5^sa% akt 


$a^aa « anait ? catfarrro at?naa artatf 95 fkarftSra ( pm ) 4 a?, c?FfaT$^ at ta ia a 

ajtatf 181 pm I 

^$?ni NaCi 4a cata analecta =-^-= 0 . 53 , at 0 . 414 - 0.72 4a aw 1 ^^^a Na + 

lo 1 

'amwa af^caa atait 6 am 1 caw^ NaCi a ajfrma « agtaima aata ataia*, -cawj opiates 'amwa 
■'ilflca'l aWt 6 ^1*5, a xffDc^ *if^W*l aWf 6 : $ ^saft. NaCi 4a Wata akt 'srtJ'Safta ^ I 

b.8v 1 ^rt?rf^ c^?rm 

Ionic Crystalline Structure 

(i) C*tfcm GFlait® akt (Sodium Chloride Structure) 8 WlfoillH GFtat$S CW1CT Na + 

<ama « cr anaaa^a twra 'ata^a atat atw i cm? «ii*iMa 4aa 'amwa anatf 

^WRRJJ 95 « 181 pm (faWtfatJta, 1 x 10- |2 m) I a^a atfama (Na + ) 'G 'afTR'fTPl (Cl") 4a ajtatf 
aa (95 -r 181) = 0.525, at arfart-^ans taro 0.414 - 0.72 4a aw aafare 1 ^jbuh anatf 
aaars « *jiUmwa alsiwa awm a*a^ are, Na + «miwa af-jwi awt aa 6 « NaCi aa m^rra 
akt am a^sa^ta 1 ama mat am m, ^sa amma catamm anart agana aat. Na + arama 
maft ci - ama ana ana, lareat fkpkaa anna aca at [fag i.^<?(a)] 1 <aa^ 
aca 4 ait>1u ama ana 4a? faa ®am g fagi> anat !jft> cr aroa aa^na fare ana 1 4 aafa cr 
ama a 4aft Na + arawa mn^a aa^ttara fag i . v(a> re manat amm; 4re Na + araafa 4aft 
a*5waa mng 4a? ^aft cr ama £ a^waa ^aft ^tfafkgjre aafare 1 ^sat? 4 aka Na + 
atmaa afjjma a?ajt 6 aram 1 *$a anare NaCi aaana stfaft cr aimaa stafare aaft Na + ama 
atare am, ^tt cr arcnaa afljma atartG e am 1 



ftat i.V i NaCi 43 <5pfc5»W Na + <stm e Cl' ai«W3 W3H I 

ig kifa Na + ama « igai^ ^aa a^saa ana, am can^ ci - amafa aaf^s 1 ^ stam Na + 
ama cafaia « cr ama caRga aataj aaJama caata atfka faap^ am ^sa ca%a aa*Ha 
NaCi 4a caata akt ana, [fag 5.^11 
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•fStrm TSfllFI* 4Tt4Tt ? OTlra x-ray. 41 48f4-4f 5 t) 14*34*1 <#44 C4*^ W141 414 C5, 

(i) *imift 13 ft 44*44 34f&*'5 v**mc?ra * 4*3 Na + '*144 341 ^•m wra ft*#5 ^ra*45 
ct*?j cr 'sinn 41*4; film b . 5 <b 34 (*t)« (5) i 344 •tfiMift 44*^5 4*«o Na + '5154 
« cr '4154 C4f^J4 '^!w 4I&IC4I 44 I ( 4 ) 34*fi> «l 35 '**l 4 l 5 CTOTPT Wff®l 5^*4 C 51 T> 

'S|l4IWia 444* 41*4 I («) ^544 C44IC44 444* 'Sllfl^l 444 C?TCT5 8ffcf& W ijfl> 34*P *415 

*1514 4 t C5 341 C4lf*t4 R*^c<p 4 t 5 ft <344 C4t4 *4514 4*5 I (f&3 b . 5 <i)l 



ffea i.^<b * NaCI <35 T&&\ C4%^ CTOPWlft 5^5 I 

(»t) <8 (4) Tffi WTO *544*45 («) '5«Ht\»l» 4TTOT55 4T5445m5 (5) CTO14 4tftt*5 Na + « 

crog Na + '»mt ci- «m 4 1 crom uiftr® fouroi cr >»iHM>mwi f^rrmi 


(*) faftnror csFWt^s »r&4 (Caesium chloride 

structure) S ftfemt5 Gmt^5 C44T*4 ct « Cl - '5154 /?”” ,/? _ ♦ 

fat t4*iMa <344 C414 4^5 55 J 3cm*P C*tT»T4 <j>:--...._ \ O =C1“ 

I\ww *f*tr 4?n 5m ; 51*45 mrrcrt 4414*4 167 « L--:-""~ 

181 pm (PlWlfillJM) I 3JJWIK 4111)144 « «UHIIICH4 Js \~/ 

4J141*^5 5*1 j|Y = 0.9; 51 0.73 4W4T tmft I O--O 

44<£r 4t?HTOra « 4jftm*45 4t*ic4i 

x _ _ fta >.*<t s ftUmra oratoro crow 3441 

^T^lrra 5M4 *4*4 C5l4tt 4m, f>lfasf4 4JlSHIM4 

^wi wn 45 8 1 4 mm PiUmm araitam *pi m ffs csci <m*4 cm\ 4m ct, wrrr (CD <34 

4%4*t 4CTJT 45 8 I 41$ 45^#m 44 4%4*1 444 444T *^«K4 f 3f4 444-3 *jCT5 C4*Tt4 4k45 
whlu« ctci" <34 415t 4*05 44 I 344131 C444tiTC4R4%4 44^t4 *f$R (body centred cubic 
structure) 34 34*4 C4t4 4(41 ctci - 34 C4414 4^4 4^414^54 I [1b3 b A4] 

4liltCTTC4t%4 44^14 4^C44 C4C3 44C44 C4I5[ 34f^ ct 4144 341 44C44 'adUfu C4t e im 'atllJlu 
Cl - 4144 44*114 C44 I Ifcfta ctci - 34 *tJlfI>4 4lMCTTC4 ct 4 CF 3I4C44 44^414 C44R41 54 I f&CSJ 


CT5P4 ale'll C4144 54 d 341 <34 4141 C , 1l4 < P , |o e ll [44^44 '4lD C^l'tm] 54 Cl ^4144 I '5T> °ll54 4141 
Plftttim ^144 (Ct) 34 41CT QF14lt® '4144 (CF) 34 41CTf4 C4t4rtCTI.5C4CT I 8fW»TT*f& ct ’4141144 


All e-books & Software : www.tanbircox.blogspot.com 














sratffap cr *of\ ms \ mra srrere cr bwftw ct m& ^rf^CTft® 

<5ftCT I 4^C*t C^titWfCTsf^P CT*TP ^R> ^ I 4^1 *&CT ^if&RH « «IJMIilMa 

8 :8^1 


i.8is> I C-WCTO PlUVtefe 4 *t«w 

Calculation based on Radius ratio rule of Crystal 

^mra*t 8 <n ca^^mrcro 99 pm «a^ f-hi*w« Trmt< 136 pm 1 caF 2 m 

w? 

*rm*fp t >a CTtot ^jiUiiiH o wrto = -^ = 0.73; CaF 2 4 ■wi'Gwwa 

>%4‘l TO0I 8 I CTCTf CaF 2 ’iW HB« CT*Pira CT, ^TfcRH ® «UHI«Wil *WJ1?I ^*IT® 1 : 2,'stfft 

«gwww* «wfcniwd fl*pt, c’ict'j «uhito« ■h^wi *rc?m +ji1»rim* 'srctf® *ct i 

^®?IR igs&w «||tlWil ^IsjCTH *rc?UT.= 4 

CaF 2 ■'il^jl<H *WdT = 8:4 ($ 8 ) I 


8«»i Ti 4+ 'amrero ^rmt4 68 pm, o 2 -«iuitH* Trr*rt< 140 pm i Tio 2 *Ffi>z^ 
*rct«im i >a cttct ^sjfpRH ««Bwi'4i«a ' s ^ 5= ^ = °- 49; 


S\ 0.414 - 0.72 4) 'jforRTSI 'STWJ *IC§ I ^sslt. <wrt5luH4 *lIf|CT*l ^RSTT * 6 I 

Tio^sCT*® *c® CT4t mt ct, 'smfts 'srm^ EfttB ft g ra ^®«m. 

'sfRiCTa -^wi *rc?m ^teUPUriwji 6 - 1-2 = 31 

TfSjm. Ti0 2 ’^CTS *WTt - 6 : 3 (®8) I 


cs+ « cr mtimuHi 167 * lsipmi csci^fi>r*a 

i tn 

^rt*rtsT s 4 'srRHrora 'smt® = 777 = 0.9 ^ 0.73 mvm ctH i 

181 xgT- 

^5«1R -WlfcUlM* ^CT*! *\V*tn = 8 I CsCl ?TCCT5® 3£® OT»tT ^TBI &, ^OHUCTfl TOOT 

< Wli 5 l<J(.' 1 fl ^TH 3 CT I TO 4 R 'suHWlHa TOJitG 8 I ^® 3 K CsCl.**fl 5 w 5 %31 = 8:8 ($«) 

4 3J® •*$> CT, mfop St*rft® ^TltRH <3 '8|JH!«W«1 

'=>i1 i il'® 1 
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( 4 ^rt ] 

o 1^*1 ^rc^rt § WRTat1%f%^ gl^ru Pb^flJ ^rg^oft 'acit^ > —'©gg ^q gji^*i i 

a^flbt UfWgf gR^ b^f SRRTQ (JWs gfts I 

© i£)4$ ^t*mtatg Pr%*j g*ag R>g *rg**m gtoR ^tgg • c^m ggie^^g ■>i«i^i'»p ^^'oMgiatg 
CTOI eg Pi 3£*i , ^1 R ^oiggiaR ^f^*S W^R gi<K<J I C^R < T l iR^ *<£5*iM> gswggtal gR ^c°i , 
W gjt% W^R «IRkg I gfg eW «I»RW g*WggtaR CTOT gR, WR 

g^^msR u>c?j egpf gg, ^>tg ^ot eg ^r-^wrarRi ^g^gig PRi^r <?w i 

© ^ «rtR S Rg ggtf *PWlJ ^3'^pRrf TOt «lf^5 I ggtfggWI C*U$ a ^ 

gspfal aw C<ik’R I ^RPig 5 egfcgg e^ca a gg gf*fat RR gRJ 4 ?!*!) ^1?Rgga I 

<?$*! gRe^g gi ^Mg ’tPz> ^; ^>gg ggte^fg eggR ^^RTgg ’^ 5 R, >a iR'£ r i 

f^T ^fRt^ $tf% gpR*1 

© grtfta ggttffa gig s grr% ggtitfg g*PRn gr < 3 i^ggg ggsag%r agi 

*tfR1^g gf% egPf ^Q?TR ^sRT ‘ 5 R yp R ^5 ^c*i^ gcg ^fTR 5 1 a gsRe^ ^Ijl^lii *PTn$g e^R fgPr© 
gi ^rr?T5R <R$ I g*R <R ^TO2J C^R RTRW gRt 3g, ^R ^5T Cg ^TkSR <3 ^RFsg <Rg <K5J I 

© *4tas*iHft4 g*f § ag$ cijl^R VjggHd g^I <71 MRHR 4 ? ^STPF^t fggRR, ^HR 5 WsWfgg* 
R*T gf ^TRTO ogRg gg <j°it gg I ^jjF© flMIsiPl 4 ? g**R 2T^pf^g ^fg f©f% ^TI^o^HR 4 ? gg Rft^ 
g^TOR^TI 

O ’Ijlc^l^ & RrTPR qo\^> $*R R'wlPi^tg G\ 7R Rt < fR c f gj3 ^iR^r 

^mw , ^iorw gjprg^ w ^sn 4 g^PR^: <w««i gju, b'tfw* gjg, c*t-ggjic«‘btw?i ga, * 

^jic^Miojai ga, strk^r ^jm*i ga 'Q ^sr^r ^t^pR* big ga i 

© <ww* ga t f^R ^rg^naR c^r fgflf* grR7R ^rra^g ^ gn^R $*r gg^ Fkgg 
gp^rggif^^ i ®rr pv = gg^ 5 1 

o di4c^i^ ga s f^R bkg c^r RR<J a ctr grk^R ' 5 trp®^ gfe fisfi} c^Rf^RR voM^iaf 

gpg ^i ak>i o°c ^rgsnaR ^r ^^tiw^r 1/273 wt at aR *tr i grRFs^ '©rr, 

v t = v 0 (273 + 1 )/ 273 i a gare wshro w gra,. “P*^ bkg eg cw gjiPR 

^r ggg ^iggiaR '^Rtggtfeg 5 r wr, v a t 

o ^TtrotgrogR ga s ^iggrar <3 bteg wfwra >r gnw ^r^R^tr^ ^ gn^ 1 

o ^jic^i’ik^i ' 3 Ts?ut o ^rr gRe^g 1 moi gfggk 0 ! eg ^f^gpp ^ gic 4 ?, ^rk^igtesr 
g«Tt ag l ag gR ac°^ N a = 6.O22 x 10 23 molecules mol -1 . 

©eg-ggik^gbteggga stagwi^egg cw gjtRgng ^r ggg^tggtatgRieg 

*RRg(fc><P I Win, P a T. 

© ^n'Gc'i^ ^ivP)4 m ga s e^R fgPf^ ^iggiaR eggg rr pRsegg egfs btg wtggraR ^sr 
^ gRR gjRggjRg ^i^Pr bigggeag egig^egg ^rr i c^h gjR fggegg c^h a^fD ^gRR gjR ^ 
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®18813rt3 f^5R33 88^® '3||{JVS'1 i!J^»l^l 338 <^0*1 C8 313 2R318 83®, '0lt8 $ §31813 3jlc88 8I<Pl8 
3t8 38i 33 i 3 if*tf %8 <51313, p m = p, + p 2 + p 3 

o ctw ftot §8i3iw3 c^rm §<$ to 33 §8RnR3 <Ri8 8<3xi3 

<8183*8 3t3t ®t8 ^?it8 ct ®t8*F8 31931 3ra, ®R3s <r §3Riwa C8i8 ®*fi?t 38i 33 i 

o <1115! to8 cw? §8rnit33 8tto m = 8xm to83 C3i§ h 8 x <r §813883 cm ®zp<?t i 

O *ul3*l S 3f® Wllci <pl^*i, 'i>?l s l 31 8X1% 3^5? *l'S8 , ^^'fl 33'»IC3 8133X1*® 3)9313 
m ^ i 

oft?R33 i 3ito FR3a #sm 33I33 38 to cw 8 xtc 83 <R3 3t3 8i8R8 ft*838 3t 8^3x133 
^®Tt ^ I 

O ati3tc*ra 8xi8 3 X 183 ^ai ? 1 ?#$ 5 t 8 9 ®mian 3 C8R 8 XR 83 3 xm 3R ®r 33^53 3 <f^c 83 

^■"8|«j3lt«* I 8lf*lt<s<? 1JC8 <4 3j3[ 3C®3, r a -p 

v d 

O 8XR83 8fo®^ 8 3Tm^35 8t«rt38 C®|® «r^srp 3X18X13 tol333 35^8 3W <3 <{ffa 
®^8^E33 ^jjR>»|\a ^3^ 8XTC83 »tR>^'q 381 38 I 

O 8XR83 8fo®C$8 |)4l4*t^3 * 8XR83 8l§®rg3 ^?T«n7Tr5U fto>PJ3 3W, (b) <3 <333 8X18 
88t8X 8f*t81 3t 8<2[ 3131 8$® | (3) 888^33 <8Tt> 8Rl®3 8X18T3TC33 «Uil®W< ^8313 83*111 (9) 

8<J8^553 tot83 8WX >331 31 9 8H818TC33 <8931C83 8MI C8R 818t8 31 ft3^8 C3t I (8) 8ITC83 
818^3 t®*5® 83 to g®8ftc® 883*%, Wl ®TC33 3131 43* C393TC83 8TC3 8HG813 8%18 
33, ®83 8^8^33 8f§3 ft8 3^3^® 33 I (ff) 8^8^3 8^ ^8^183, 33R3 8W^3 
8^^8 f>3tol83 I (Ms) 8TI813R33 C898R33 §83 8TTC83 8^8^53 8%R 8^3 Wit 8JR33 
3R83 33 I (°i) 8 < 38^33 C81§ 8f®8% 8X1^83 838 ®18813H3 88R8t%3 I 

O 8^8^C33 *f^ 8f§l33 S C8R 3JR83 8^8^C33 8f®WC83 8l¥t8f*f'tt3 8®^3 C8 8IR83 

8^C33 8® 8fto8 381 33 I 

O 3^8 8l?-3«f 8tto3 S C8R 8IR83 8‘J8HU3 8f®C3t»l3 3^ 8^8TC83 3<f^»R3t (8 8JR83 
8*38^33 3<^8 8®-3^ 8f§t38 31 3<f^8 8? 3<k38 38133 I 

O *IJ188^C33 8fl3 8ft838 * 8TR83 8f§®^‘3C® ® lf fo® R3 C3 ^#338 81931 313, ®R8 
*tJ188^C33 8ft3 8^1 <M3 38133 I ^ 378, PV = | mNc 2 

O 818^ 8X18 • C3 8J18 83 ®18313T1 9 5R8 8X18^38^3 881 3S38 8j®« 31^8 8j3 9 ' 3 ulC'tsl*1lQj)l 
8j3 ’icsl’lt^ C3C*1 FC8, 'ilc^ 5 'S||'l J I 8X18 381 33 I 8831, C3 8X18 83 ®183n3T 9 UTC8 PV = nRT 4 
8§f^3 e tf^ C3C8 3C8, 'ilc^ '8R ,i t 8X18 381 33 I 

O 3F®3 8X18 S 3R5C3 C3 83 8X18 81931 313, ®R33^ 3P®3 8X18 381331 <333, C0 2 , H 2 , 0 2 . 
O 3R®3 8X188^C33 83 M 8133183 3833— (b) 8XR83 888^33 f^8 813®3 8X1813R33 
813®C33 ^8313 JR33R3 3881 33 I (3) 8X18138^33 3^31 813533 f33X3R I 

Q3R®3 8X1183 813^8133183 8^ 8 §®®t83l3It 9 toR3 3P®3 8X188^3 3M 81338 3R31 
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’ITOWI 


‘WS 

o erst^ i wra s^bic 9 ! aca >rf^a stteaa w fro statfw a*ca 

ft*u>i*t ftf“ta> ftafc ^fw afcm H^ratf^s aw ffica atrafim Haatait gta ami <4 afo'Siaca’ ^a- 
*maa ana aat aa i <n ana aw camn am ca, aneaa Hjavcaa acaj na^t fa^an i 

o arteaa acaj Harfe«m atata g ^i-«iw afHFt caca* 4 Ha^caa aart atoat am 1 

*ttreaa Hi^tama « asfaa warn ^araa 4 na^fam «iPw$ aat«t a*ca 1 
o HM^cets aftaa caw g afoffc *ijtcaa to ^asfit faffiat Haaisrt nea, am &aea 
aca$ na aeam nme ca »uiac* Htf^w amt am at 1 <& Haatsrtcas ca %rcaa sn% Haaratt aca 1 
xsaraf^s farea arpp^aca <jc 3 ssaf*w amw at atam anan aw, ^ arataa Haatstra a^a ata 
acatca ^saa amta cd^i acaf^a, Hta 4 icaa Hf% HaatH am 1 

o ^tfo at at*a ntaanit g ca Haatatm fcaea ma acata area's caaa arr%i aaT<$w Htfos amt 
am at, nm ca Haatart« ana ftca ca »uiaw acara%t ata acatca wi <jai«f ^4 amt am, Hca* ca 
aatttfa n 1 % at aPa Haaimt aat aa 1 

O #|R> at »iPa ata g wta artaw Ha h% Haaimm 'osP'® hjw a^Pn ca ma strata 
aa, hw ca aatc^a aat% at aPa ata aat aa 1 

O at at*a Hant g cna aarefo aa 1 % Haaimt « area Ha ^ cata af^atcaa 
mta^saw Ha aPa at an% atasa aat aa 1 

O amna g earn Haararra ca atca Hta aatf « Ha atH arnTtamra areas, hw ^ 
Haaiarm ca Hia aatc^ta aMbia aat aa 1 

o arteaa Htftaaeaa a^ g (j,) artcaa Haarart Ha aPa Haamrra f^nm Haw aca 1 
(^) Haatatt gtcaa aca ca aatc^a ar^ta Heaa crot caf*t ata steata Htca attaft Htca ataw aca 1 
O tan* caa g i£ia# c^atcaa ca a^ea tptat^f% ariM aa catPw hm batata, hw 
c^\ ^ 1, 

O at^a cantcaa aia g at^ casateaa aia aaraa Ht, Htteaj aata 1 %af& hw— 
(i) aH§#?t aaerot aa af^caf 5 ^ aia, (^) ’j^sawf^as aa#ta a^a ^ai («) caaaaJneatw%a! 
aafla afcai 

o artat 4 ^aw f^taa t caaa amf^tas cateaa c^ata ch^ aiaf^Pp® aca h nr&ma <3 
Htamcaa artatc^a H^atwa ^aa t^a ^ca 1 ^ aaaw 0.73 a Ha 5 c*^ aca Hf^mcaa af^ca*t aHit 
8 ; 'aa.aps o. 4 i 4 ^a ^aca « 0.72 ^a fats aca aafttmcaa af^caa a?art 6 <w'aaaw 0.23 aw 0.413 
^a acar aca aaf&mcaa afjjcaa wn 4 aca 1 cateaa aitaw ^ai Hf&mcaa af^caa mart amt 
Htamcaa af^caa a?art fa^rfw aa 1 

oHat^tas ca^rtcaa a^a g.o>)caifena<3natt® aia, (a) faftmta c^mt^s aiaaaaarn^ca aw 
«i^asa-Da « caaanitcatcasf^as aafm r ^sa casata aim aafta lac^caa 3a 1 


5s as aim (ia)-io 
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vS^»TlcT^t—g grtt ^Tt^ 5 j 

g fifj" 

at, ibr ^ *©*iR>fa<p 


b i 




V3 I 


8 I 


<M 


I 


(a) aat^t a*t ? amenta ^<ja aita ^ivssRtaria fanca aan?fa %a wat caaa at&a, wi o 
artcaa at<foj artart aa i 

(^0 ^aa^a aa aare a*t ^at? ^a $aa ^taawa tf»ta * aantfa c#® wat 

f^a%vsTaitart^ai b [a. cat. *oob] 

(a) ^iwraMftasaf^awa $aa 1%f% a*ca dnaa^w aastta ^w a*at ara? 
ca^t i 

(a*) atta ^ ? an% wata atataa #t ? [a. cat. *oo* ; 5. car. *00^1 

(a) acacaa fa^s aa <gat> <gg ’liRfoa anart ats i 

mar, l^aa ^taaKata ^scaa can arrtaa «n«^wa $aa ytcaa £p5ta a^affa ^pif& caa 

^ai ^a atf*tf%a a^ifaaa ^(vb&t aa i 

(a) btfcaa caa 4a^ ^a atftfaa* anajt are i 

mat, f^aa Hca faf^a? 'scaa cata ancaa ^rtwcaa ^aa ^taat^na ^sta a*a^fa ^fD caa ^ra® 
<ga atfafa<p aftwa sif^i aa i [a. cat. ^oo<?] 

(a) caato ca, - 273 °c ^taanam cata ajtcaa ^awa ^asrca "jarasi ta. cat. *ooM 
(a) aaa^Rj ^staangi aar$ catarta ? aaa ^taaw w al^ca sy^fSv© aa artart a*a i 
R£. Cat. ^oo'Sj, ^ooc&; fa. Cat. ^oo^, ; at. Cat. ^oo^; a. Cat. ^oobr*, 

a. cat. ^oo^ ( ^o^b;fa. cat. \oob] 

mat, ^tcaa aja caca ^l^ca aaa ^taanzrt c^acaa S^a ac 5 ; ^rt aitart a*a i 

pa. cat. ^008; i>. cat. ^oo^ , \oob; at. cat. ^oob; l^t. cat. ^oo<?] 
(a) aaa^ ^taatgt #t? ^a aiwt aa i pa. cat. *obo] 

P -Y ^j ^rM *trm 

aftaaa stf^t "aa i [at. cat. ^oov; a. cat. ^oo^; fa. cat. ^oo^; ia. cat. ^ooo] 


/p v 

W *tm <wm « i>i4t»w ^rpi ^r- 1 - 


(^0 'srM ?ijpi ^f? \ 5 c^ «itr 3 ri m, « w ^smrarra "sn: 1 !! 

PV = KTStMt^jl (¥. C?H. <^t. ^oo't) 

(*t) ^'q ct, «t?ra 5 trrc>ra fm <3 «hji^w^ 35^ ^ ^ ’®t«rsrRrra ^rt^rtf^ 

^PVaTI ' R. (^t. ■^oo'O] 

f^ 5 ) ^wn, fi*pi 'Q ^jlooMlusals ^js c**!^ 5 ' 5 rT p r*t , blc j iri (PV = nRT) 3l^^)l ^ 1 

P>!. C^t. ^00^5; C^l. ; F. C^t. ^obo; 1%. C^T. ^oo'Is; C^t. ^.oo'Js, ^obo] 

’ (^) ' s ll 1 i*l ’UPT ? *1JP1 ^3J2PT^F53 ' 3 PT^F *PC^ '^t 1 l*t 5 lTPf J l5l < w , lfu (PV = nRT) dfo’lh'f ^ I 
[F. C^T. ^.ooV; CTt. ^oo'b, ^oboj^f. CTf. ^oo^, ^obb;^. C^t. ^o.oV] 

fW, '=rM ’UPt ^[? $*? ctpi 'srM ’Unpra w pws ct, pv = rt (srft^^ i 

R. C^l. ^oo^] 


t^ 5 ) ®l (7 i'i5c , is Ft' 5 ! ' 3 jzrfr» (PPf ^tlPtf^ 5 <)JNJT 1 Tt'3 I [Ff. C^T. ^ oo'b, ^oob-, ^obb; 


am J- $-°<?Ki ^ * 00 K’ ^R^° : .■> - 
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C^f. ^ooa, ^obb;^t. C^T. ^oo^] 





(R) y»l 0 l'5c*i«J ^TNPtR 5 Rt*t ^3lf& RR I (#3 R, RUR ftjftRfi RR §RMMR 'srttpw m £ 
^RNR* RR WgfT«?*f 'Q fSj^c«RT Rlt> FtRR ^RWlRRRRltS. CRt. ^oo'b, ^obo;^. CRT. ^ooij; 
Pt. CRT. ^obb ; Rf. CRt. ^OOH; R. CRT. ^oofe, koo^, ^obb ; R. CRt. ■^OO'b; P. CRt. ^OOb>] 

(*t) Rturr 'srttpRs m ft? rjr Ptcjrr $rwr?i rtkPirj fr $ rr vssft^ m$ fajRR Rft 

WRR R’Pff RRtG1 [Pf. CRT. ^oo3; R. CRt. ±oo\r] 

r i v ] ’8v 2 'sii^h(<R j 53 tjR» Rtcai ^ <3 «irs rjtr 'sft^; 4R«. rttrr rr RRta^R p, 'a p 2 1 RRi 
^Rsfit *R RtRt R*3£S <mir PlPps ^Ijlc-ntq EtR W RCR 'St CRR RJR I 
b-l C^P) SflRtCRR ’UR RTtRR (RR *9 RTtRTt RR I DR. CRt. *oo<T; Pi. CRt. * 00 * 1 ] 

(R) stwwR Rim rirr crr 1 4ii$jw<5 rttrr cr rm «trrcR?i ^rtRfRR* ^ Pifora 

*l5t<Pfl e t Sl'6^1 RR I [Rt. CRt. ^.ooV} ■?. CRT. ■b.oo'*; ^£. CRt. ^obo; Pl. CRT. ^obo; 

R. CRt. ^obojR. CRT. Hoo'b, ^ootr, ^obo;P. RT. ^obo] 

I CR-^RtCRR RTR ^5R ^ 'Q stTlreRfCSlR ?JC3IR Rl^tRJ ffattR AI$Ct!alRl4WR 'srtRfRR Rt£R*5 
P^fa RRt'RTRr^T ^tCRtERI RR I 

bo I RttCRR ft ? RlfFTR *tf%RC^R ftRpPPJR CRR I RltmR RlRRC^R RftR RftRRRftt (RR I 

[Ft. (3 t. ^oo*\;F. CQ t. ^ 00 ^, ^oio;^. C^f. ^QO'to, ^ooV, C^T. ^ooV; 

l^t. C^t. ^oo'to, ^oob*, ^ 0 ^ 0 ;^1. C^T. ^oo'b, \oo\r, ^oio;^. C^f. ^ooS, ^obo] 
bbl WPt RrtRR 5T% ^^t^CR RfRfR] 5IRRR f^5 ^RRPR W 2 

(i) RRRR' 3 J5; Rf. Rt. Rt. $, 00 ^ \oo\r-, Rt. Rt. ^oo'b, ^ooV} 

R. Rt. S.oo'b, ^oiojR. Rt. ^oob-; Pi. RT. ^ootr] 

(ii) M^tasq ’JjS; [R* <Rt* ^oo'l, ^ooh, ^oii -, Rt. S.oo'b, ^.obo; R. Rt. ^oob-; 

Rt. ^ooV;?lT, Rt. ^.oo'b, ^ooy, ■b.oboiP. Rt. ^ooV;R. RT. ^,ootr;P. Rt. ^obi] 

(iii) 'RTtRtRf^StR ^5; [Rt. Rt. ^op^; Rt. Rt. ^obo; Rf. ^.oob-; 

P. Rt. ^oob-, ^obbj R. Rt. ^oob-j R. Rt. \oo<t, ^obb] 

(iv) 4il$JRR I [Rf. Rt. ^oo«ii, ^.obb j P. Rt. ^obb; P, Rt. ^obb] 

(v) 'blRltWR 'srtCpIRS RtR ^3 I 

bb.1 RTIR ^ll^>R(,RR ffSRR R^llf 'SlfRfRR! R5R I 

bo I (R5) ^TtRtRTR Rftflft RRPaI *I**IM R<kt RSR I [R. Rt. ^ 00 -=!] 

(R) ^TlRTRt'R Rft 1 ^ CRR ft PpR?® RtQRI RtR? [R. Rt. ■^oo'l] 

b8 I RP*5R RJtR ft ? R1*5R RtlRR^J]^ ^t [ i , *t RTRRR 'RIRRR RR 5 ^1R*t RItRjt ^R I 

[Rt. Rt. ^oo'b, ^ooV; R. Rt. ■^oo't, ^oob, ^obb; Rt. ■b.oo'b, ^.oob-, ^obo; 

RT. RT. ^oo'b, ■b.oob-, ^.obo; R<Rt. •b.oo'l, 'i’oobi; 
R. RT. ^oob>, ■b.obb;P. Rt. ^.oo’H, ^ooS>^obb;P. Rt. ^obol 

'RRRt, RP^sR RtlR ft? RP®R RTTCRR WRJ OJIH^blR 'GRIWIR R^tW# 3f$&T R5R I 
bC I ^UR^RtR Rft^t RRfRSI R5RRR R%l RSR I Rft^T CRR 5 STt*s PpRI^R^R Rt RTIRR RRt% 
aP^RIR R^RfT^t R 'sRJ R?QRT RIR ^st RR I 

b'b I RJ1%1 Rim<fR R*t1% ^RtRRW, R 5 ^ RtR <3 RRf% 'RtTTRRR ^TtRR'tRR RR I 
b<H I (RS) RtR RJtRR ^RRftRRlRR 3Rl®f%I RR I 

(R) RJTR ^Rft^R^RR ’’jt^ zRillRR T, t1% ®RRR*Pt5, RR I 
(R) RTR o<q^t«?<qcR Rp*t OlRRIifllR RR I 
bb-1 (^) ^5RR RRlC^tR RWRtR RRR ft ^Rf ? 

(R) RttRR Rlo'oc'qsi 'SftRtR ^RR RRK^ RWRTCRR RJtRJt RT'S I 
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hM d) ft'TtWS 3)^ ft^RSt <R®1 W® ft [^.ftt. ^oo^;5. ftt. ^oofc, *ooii>; 

ft. ftf. *ooV, *oii;S. ftt. Aook, *oii;St.ftt. *oio ; S. ftt. Aoii;ft. ftt. Aoofc) 
(«t) «n^p C’TOI— 

(i) W?ft?I »i<tcbft »lfs|ft(*l'$ C**1W *|Jr St h.c.p. *|5 r S*fat SR I 

(ii) ^voorj^f^j^ C^*lM *tiR m f.c.c. *1^ ^ I 

(iii) C^lPT m b.c.c. ^ ^IWJT ^ I 

I Ntcr 43 3*fm ^3 I Rf. C3t. ^OO^; 1>. cm. ^OO'b, ^ 00 «i>; 

f^t. cm. ^oo's, ^oov, ^obb;m. cm. ^ooV;3T. cm. ^o^o;3. cm. 

3. cm. ^oo^, ^oob; f^. cm. ^oo^>] 

i (m) ctci 43 l&vipf^ 3*fm m 3 i 

(*t) NaCl 'Q CsCI 43 Cmm^T m 3 i 

8 ^rft q ^yrt^r 7f^*^g frw yHf ^ 

i i ft) *rtc<is tttsst 'sts’St ssr® ft ^st ? 

(S) 'os'i- j '<MT! < p ft ? ^5?R ^Itnw, HliPi-q* l<f*l < 5) 'Q "ffi STSStS ftS I 

*i srIS« ftft? 

« I ft) <Wt*W 3J3f ft^5 SR I 

w st toii* css ft? 

8 I ft) SI *N%ft sfiTFR m « «|Um*R 3JSR5 ft? ftt. ftt. ^oob] 

w srmfts ft? 

ft) STP <3 SATP SSft ft ¥*? m. ftt. *oii;^. ftt. ^oo&jS. ftf. *oo<t, *oie>; 

■p. ftt. ^ooV, *oio;ft. ftt. ■^oo'Ss, ^oob-; St. ftt. ^oo«s, ^oii;ft. ftf. ^oo«»] 
<t I bl^CSS ’jjU ^SST ft-^HltC'W ^31 ft^5 SS I 

«»i sss’^us.mrarTft? ft. cst. *oo<\] 

°i I *ISS ^t*ftI3It c-^»i ft ? 

. V\ ^JUWtlQial ^31 ^ ? 

& I ' a ll l i to l ’iJIt^m 3) ft’s) l ftf. ftt. ^oio] 

10 I ft) *|JI>I <tTPI <^»1C'a -ft ^ ? [ft. ftT. ^oio; ftt. ^oolr; 

*1. ftT. ^ooV; St. ftt. ^oo'b] 

ft) R-i3S ^)I3|I 'Q STftJt I [ft. ftt. ^oo'b; ftt. ^00*1; 

S. ftt. ^oi i; ?H. ftt. ^oob-; 5. CSt. ^oo«tiJ 
(*l) R 'STR L. atm R*f ’t'RT I ftt. ftf. C^t. ^ooi*; 

ft. ftf. ^oob-; S. ftt. ^oo'bl 

ft) R-'ilS-STR SI *t*R1^SI ftt. ftt. *oio;f. ftt., ^oo'b, ^oii; S. ftt. ^ool; 

ft. ftt. ^oho; S. ftt. ^oo'Js, ^oob-i St. ftt. Aoo'b, ^oio; 

S. ftt. $,ooSs>;ft. ftt. ^ooii, ^obi] 

J$) R-4S '5TR ft. ft. 3ft. ft% ^S I 

ft) ftftSwR $fts ft? [ft. ftt. ^ooV; S. ftf. ^oo't] 

11 I ft-^Dfftd FR*fS ^3f ft^5 SSS I 
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b'b, I (a) ^sflsPta Ff 9 ! ^J 3 R^va aa | 

W ft^ar? 

bvs I (a) Stf^fWa *m 4jMH R^v® W I [^. Cat. ^oo^] 

ft) *tJtCaa ait*R <3 ^RaTPR at Ptswt aare ft ^at? pa. Cat. *obo] 

ft) nitCaa aiPR 'Q Pteaafta MW atfaja^ Caa I 

ft) NH 3 (g) <3 HCl(g) 4a acaj C*HH>«I aJt*R ^ta CaPf 4ai Caa ? pT. Cat. *obb ; 

Cat. '^oo'b, ^oob;l>. cat. ^obb?at. Cat. \ooh, ^obb;a. Cat. ^oo^| 
b8 I (a) IjlC^ *tf^ ft ? 4a 33talfo^R $C$ft aa I 
ft) ancaa are aitrea m ft^ca ^ aa? 

ft) aitrea ^a arta « n\5 aa aare ft "^at? pa. cat. ^oboi 

btf I (a) ^5 Ca*t * a*f^ ^5 afoft ft ? [Uf. Cat. *oofc; *. Cat. *oob-; 

Cat. ^ooV, ^oboja. Cat. ^oo'bjft. Cat. ^obb] 
ft) a^faja m afaft ft? 4a ^ armt aa i [a. cat. *obo] 

ft) r.m.s. Ca*t, ^IWt 'G cataia '»W?5 a**lf a5taaafl> C*W I 
bfc I (a) G *tJW ft? P>f. Cat. ’^oo'b; a. Cat. '^oo'b; 

a. Cat. ^opv, ^oob; ^f. cat. ^ 00 * 1 ; at. cat. ^ootf] 

ft) at*j>a nnrea warn a^taan ft? 

(a) n-cata ancaa war wR^ta Gatcaa aftasanff? caa i [Pi. cat. ^oo'b] 

Ca) 32 g mttaa war wr^r Gatcaa a^taan caa i [fa. cat. *obo] 

(«) 44 g co 2 ancaa war wm Gatcaa aftaa^ caa i m. cat. *ocRl 

ba i (a 5 ) ^sja-aaaa srsta at <p*ii<pa ft? pa. cat. ^ooa; cat. ^ooa, ^obo; at. cat. ^oo^, \oob-, 
cat. ^oo'b, ^obo; a. cat. ^oo^, ^oob; fa. cat. ^ooG; a. cat. ^oo^; la. cat. ^oo^i 
(a) aircaa aama ^ta^a afisa aata fl^pt areat am? 

(a) aaaa a®tcaa atatcai aaa artaca w aat ataat caa? pa. cat. ^obo] 

by i (a 5 ) aPa at aaf% at a^a 5 ^ ^taanat "ft? go 2 ^a aa1% ^taanat a^s? pa. cat. ^obb; 

at. cat. ^ocR;a. cat. ^oo^, ^ook>, ^obb;a. cat* \oo<t-, 
i>, cat. ^oo°i, ^oo«5>;f%. cat. ^oo«&, ^obb] 
(a) aPa wtaanrt ^ aPa ata aac® "ft ? co 2 ^a aRa ^taattat a^5 ? pa. cat. ^ootr; 

cat. ^oo'bjE. cat. ^obb;fa. cat. ^oo^;at. cat. ^oo^>;fa. cat. ^oob, ^obb] 
(a) co 2 ^a^^aatgt 3 i.rc-^a^ft? 

(a) amtcaca ftwiw co 2 artacp 73 atm fm fatm ^a^s aat ata—artajt asa 1 
b^ 1 ana ^ atc 1 ^ a^ar at^taa "ft? pa. cat. \oo^ f ^oov; cat^oo^; cat. ^oo'b; 

at. cat. ^obo;Pt. cat. \oob-, R. cat. ^obb] 

1 afta aatc^a at caatcaa caaa ft ? caaa a 5 ^ 3ata <3 ft ft ? pa. cat. ^oov] 

^b 1 nJci ^a caata c^r cs%5j5 ? 1 

^1 tamtam catat^ caata a^a cata cst^t^? 

^ss 1 ^rRrf^p c<j»iiw*i wa ^jmi^ ^fM 
^8 1 ^rwrt s 

C*) ^wt’wart« te’f ’trm^ ?irra «hrm ^ i 

(^t) 7 Tf < Ct^ e t^5 5 tJTC 5 ra 5Pl ’ft?! I t^. C^t. ^.ooV; 5. «T. ^ooV] 

(«t) h 2 , n 2 , o 2 -a^ 'auH^cewi ’#^ra wi ’ri^ e t^ ^?n <?T5 ^ i 
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8 anaw wst ^rr*fH^r^ et*Q 

(*) s PiVj = p 2 v 2 

b I f^m ^mtarBl 1.3 atm FR 9 ! 500 mL «H*|VoM*l *!TRCT5 1 atm FR 9 ! ’SRT 3*! I o^wlci ^"R 

l$8 650 mL] 

* 1 .^smiarra ^itr^r 540 mL 320 mL w 1 sr^r 5 fr 

■ 63.3 kPa «TR^, ^ ^C^IbMfJ *R Ff 9 ! W ^!R ? [$8 106.82 kPa] 

o i w 35.0 m 3 'strtfir? nrca fH ni^daicerH *ow 175 kPa m <rs 1 ^ ^mrarra 

50.0 m 3 'aiR's (Rfl 'srj 9 1Rai ’IjRfiJ ^Ihl’ats'o <*<1 9,t®1 ^ < TRai ’blo'is Ft 9 ! <P5 S.C4 ? 

[*8 122.5 kPa] 

(«0 25 *c ^msmsrm 125 cm 3 'srrawra w 9 rf?RM *itr 99.99 kPa fr 9 ! 'str^i 

tsmiajm 150 cm 3 «|RI'SWsl nRR £ »1Jl>IC<* *jfRi ^5 W ^ WHlS* Ft 9 ! ws ^iR? 

[$8 83.325 kPa] [^. CTT. *oo<f] 

8 i w f**m ^mtarra 100 kPa fr 9 ! *trre»w il ^ 1 125 kPa FR*t *orto 'srra^i 

[»$8 0.8L] 

w f*R ^smtarra 1000 kPa fr 9 ! arasft <rjr *mtR?i ^mr^r 150 cm 3 arc* 1500 kPa 

FR 9 ! »)l(.^»i J i^. ’ijlc-’is 'Slip's*i 120 cm 3 $£*1 4l(RC*W ' 5 TRTo s l ^5 ?f$8 60 cm 3 ] [F. C^t. ^oo<f] 

<t i 25“ c tfmrara 50 l 15 atm fr 9 ! ri^ TRfr <j*f I <I^C*R 

. fr 25“ c ^mrara 1 atm am. £ fSrf*reR<R cwt ^?i, ^ w Ir&r 
C*R^ ^CfJ *1R^ ? [v?8 700 L] 

(«t) Ftfcro ^jatffcfo? i t V1/T1 = \i/T 2 

'b I f**R FR 9 ! 9 lf^TT c t C^R ’IJR^R ^5 <H^?R*i 'Flu ^II{|'«*15,C<5 ? 

\$i 273“c srwfa? ^t 9 nnarf o°c ^?t] 

31 fr® fr 9 ! itppft Wf© *tf^n«t c^h «iiR 5 ra 'smtarr 25 °c c*iftcsR\b 

t51?J ft»p ^ ? [^8 323°C] 

ir i fcra fr 9 ! o.75 l c^H *irwi'<f> 27“c ^t’Prtait c«R^ i5°c 'smtarra %55i wf i 

'srm^l ^5 ^ ? [$8 0.72 L] 

t» i fcra fr 9 ! 'q 2o°c ^i 9 warra 1600 mL cF^inm «itpi c^r <^r% snR*t wirt ^ i 

C5Tt^ wc^si ^mian 37’C 9f^> ’Ijlc^fl ^7?r5FR ^ 5 ^ ? [%8 1692.83 mL] 

bo 1 fr 9 ! « ipo"c ^t 9 miaim ^5^ 1 ^ «trnR?i 'smi^i 200 mL ^ o°c 'Fi 9 wiarra ^ 

’tTR^'srt?!^ • [$8 146.38 mL] 

(»f) »UtR 8 8 (i) PiV^T! = P 2 V 2 /T 2 ; (ii) PV = nRT; (iii) d = ^ 

bbi emi ^smtan « fr 9 ! c^r 'srm^ 910 m L ^ 728 mm (Hg) fr 9 ! ^ 
27°c^ 9 i5narm ^ [ts 1.044 l] [ft. <ri. *oo*>] 

b^ I 27°C ^T 9 RtajR 5 atm FR 9 ! 9 tf^rt e t slJR^ 'STR^ 1 L ^ I 24°C , ®T 9 Rtarm ^5 fR 9 ! (R 
’llhlufl 'S(I?J'®'1 1.5L'5t^? [^8 3.3 atm] 

bvs I 17°C ^T 9 Riarm « 0.987 atm FR 9 ! C^R «tTR^ 1 L I ^5 (Rf^5 1 «( 9 RraH >9 

1 atm FR 9 ! '5Tf?ToR 1.2 L ? [^8 79.58° C] 

b8 I RPt^J «W?I (R'H *tJKR<l ^! 9 P>nan 25°C ■S.C's ^5 wRJcsj^ <tl9lc«i ^SR Fs*l^ c f , 

7 f(^ RRSt toR Ft 9 ! 1 atm (RCT 5 0 5 atm-^1 ^? [^8 149°C] 

b<? I 25°C ^t 9 Rfarm 0.987 atm FR 9 ! C4^R< *TR e f "^Ff 0.5 LI 15°C ^f'RlarR 0.93 atm FR 9 ! 

tiqovifDjq tR 5 ! t^voR ? [%8 0.0128 L ’IR] 
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anttfta W3TT 


y® i 1 7 °c s®tantmta maft asftn casta arrcna ftftft «hs^h ioo mL £ nTfcaa 
sstammt 54°c maim ft$a amt *pr asftn mtcaa ssrtason 59.3 mL 1 asftn a*$fDa 
(fc: 6.696cm 3 ] tf. PIT. ^oo'fa; at. Cat. * 008 ; ftf. Cat. *o5i; *. Cat. ^ooJ»] 
ia I 27°C '5HW 75 cm (Hg) ®TPt 25 L ass® cm C0 2 Rll4H ? t $8 1.0029 mol] 

iv 1 op) 27 °c s®mimra « 1.05 atm *n:n casta arrcna ssrtassa 3.5 l i anta w?rm ma ssjtwa 

<p\a *C<t? mo® <qs\s m ol *001 Ru^M? [tS. 3.3443 L; 0.1492 mol] 

M) 23°C ma* 7.08 atm *tca 12.0 L «liav®Ma maft «tTOl PlfelW H 2 *1JP1 I 

^ PlProlw as^5 GTM H 2 ’tim '5||C^.? [t&8 3.50033 mol] Rf. Cat. ^oovs] 

I 0?) 20°C ^t*nnaim « 740 mm (Hg) *TC*t 0.842g ma*ft *tTPl 400 mL ’STRT®^ ^ asca I *UMfcfl 

s^MR^ S 53 w ? [v?8 51.94] nn. Pit. WU 

Cat. ^oii;at. Cat. ^.ooe6; a. Cat. ^oo^n. Cat. ao5o] 

W) 30°c s®mtmra ma*. 95 kPa *rc*t 250 mL arrpia 0.2 g aa 1 £ <&ipbi ssrtnRas m asss? 

[$8 21.2] [*. Cat. ^ooV, •S.oii; ^£. Cat. ^oo«&] 

. (*t) 100°C «t*waim « 1.0526 atm *11*1 C0 2 stTtlTta an^ ass®? [$8 1.514 gL -1 ] R. Cat. ^ooS] 

$.0 I 100®C ^*pnarm 0.987 atm *TPf 4)<pfl» van*] *mtC^fa 0.802. g *i" f l^C*t <il* , ?l'^'® 4altl 0.35 L 
naa I 'SfWR < p \5?J •p'o ? ($8 71.01] 

I 25°C s*mtmt 0.921 atm *TC*t 20 g CO r 4a ssftnssn ass®? ($8 12.06 L] 

^ i maft strrcaa amanss 151 25°c "at 298 k s®mtmtn « 101.3 kPa *rc*r ma*ft arrcaa 5.6 g «aa 
'srtwaft*fn a*a 1 [pv=^rt] ($8 4.563 l] t*. cat. *ooM" • 

$s®1 27°C Somimm 18 g aiftllttM stJPt 4 L ^TH asapl S5ia *1*1 a*®? ($8 3.459 atm] 

*8 I ^sfM teq*5t « *K*I 3 x 10- 3 m 3 sfftPia ^ 4-5 x 10" 3 kg^?JI 27°C <3 101.99 kPa *TC*t 

4.0 x 10- 4 m 3 sirtpia ^ asa i [ts 5.496 x 10- 4 kg] [a. car. * 008 ] 

*<? 1 op) <aa^a caw ^ 200 mL ai^ staa a*ca 1 at^a ^oorrat n°c ca wn awicaa 

*m 750 mm (Hg) aca piwfl» ^a^atca a^ttf^ strong$taa aca? 1^8 4.8315147 x 10 21 ft] 

(a) STP 05 1 mole C0 2 *01PRI C*W-*ftW 0.058 aa I 27°C ^ 100 kPa *TC*t <& 

artpia '=iia'»'i a 5 '® ? [t&81.445 L] 

(a) striFia « *fc*ta 8 (i) d,Ti/Pi = d 2 T 2 /P 2 . CM) p^t, = P2/T2 

*s» 1 s.T.p-os aitifticsR surcaa aa^ 14 g/mL 12 atm *ta a 25°c-4i 41a aa^ a^s ^ca ? 

1^8 25.65 g/mL] 

*41 (as) ^aft aiSdJiceM fafa^ra 300 atm *ta aaj asac® area 1 fafa^iafDw 25°c ^®iaararta 
250 atm Ftca *ii5.clicst»i ’Dia atat 'of'® asat aa 1 ^j*'® '5%a atat ftrf^waft ^taaturta 
far-^rfa^ aca? cfv [%8 84.6°c] 

(a) ^asft «ifsrceta tala^ta 300 atm m aaj asac^ area 1 $ ftft^iafttas 150 atm « 2i°c «a 
55 ift(c®fa aiat wat ^a 1 ass® ^taatiata ftla^iaft Rc^vila'® ^ca ? [^8 327°c] tt%. cat. ^00*1] 

1 ^asft cak ft^tca 250 kPa *tca <3 300 k ssiaawra fcfajiia arm 1 fafa^raft 

1 x 10 3 kPa ata asao® area 4a^ Pifa^icaa aaaTw ^ 1800 k i ^ ww ssiaawa 
ancaa *ta asss ^ca ? PiRi'®i<5R5 ssaa aao® awca aifts Rc^ita'® aca ? 

[t? 1.5 X 10 3 kPa; Rc^lfass ®ja] 

(«) vb'MUwa ssrt^Ptas *t*ri%%as s sa^Ria g o> p m = p, + p 2 + p 3 ... aop m (v, + v 2 ) = p,v, + p 2 v 2 

^ 1 700 mL ssitasocaa ^asft atat 70 cm (Hg) ®ica 'j-mcarfaai atat ^ 1 500 mL 'srraacaa 

ssrtcaaft ara so cm (Hg) *tca attftrcsR atat ^ ^ 1 sotaanrt R 4 a caca atm ^ftcas ftaaw 
atat ^5 ^ca ana gftcas fa*to® ftca fafsr® artcaa *ta ass® ^a ? [^8 74.17cm (Hg) ata] 
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Oo I (*) 17°C ^r*W3ira <3 105 kPa UTW 600 mL '3T% | SR UTRFP *ttft?I m ^ \ gfsrff 

^t*nrl3mi 'Q Ff£*t <p's 3 C<] ? C'l-sj I '3llC5. CU, 17°C ^5t*W3im < llc* r 1s 3t*t 

3.25 kPa I [$8 567.197 mL] [St. C^T. ^o5o ; ft. <^T. *ooo] 

(«0 17*C ^mUlR <3 770 mm (Hg) W*t 600 mL 'SltelCeM UTR *Ttft<l $*t?J TOt* W I SRUt 
^ ^5 ^1R? [17°C 14.5 mm (Hg)] 

[$8 561.48 mL; 0.802 g] [ft. C^t. *ootr, C^t. ^oolr, ^o5o; 

*f. C^t. $.00*1; 15. <RT. ^oo^, Ao5ol 
(*f) 17°C ^mtarl?l <3 0.95 atm UR*! 580 mL Al$ll!jlt«M UTR *Ttft?l $*lsl ^11 

stp cs ^ h 2 <af «misR ftfa 11 i7°c ^pmamr m 3.26 kPa ] 

[$8 500.66 mL] pU. <RT. AooV; *1. <Rl, ^oob; <RL ^oob] 
R) 17°C ^t*RI3rm <£m 99.99 kPa UTC*I 0.058 m 3 H 2 UTRR 5 *ftft?I $*13 TOP* ^3t 3* I 17*C 
^f*W3fm 4IW3 51*1 3.27 kPa SRR WSTtU 4? H 2 ’Ijlt^lfl 'ail«'®*1 <3 ^3 W]53! 

[$8 0.052 m 3 ,4.68 g] R. CTt. *ooff; 3. <31. *o55 ,UT. <3t. * 00 * 1 ] 

05 i i5°c 'smiarra « 750 mm (Hg) urc*r 100 mL c^r «ur *n% $*ra tot* w 331 £ ^ 
*fftur e t *or ^ w?rra s.t.p-cs 92 mL 'siiimh 3 *r ^ 1 is°c ^rniarrci sftfo 3R*t3 m 

ftfa^l [$8 12.38 mm (Hg)] (3. <31. *oo*] 

o*I (*) ftft$ WI3H13 95 kPa UtC*t 0.3 L 4feUhll«H *UR, 98 kPa UR*f 0.6 L HtWilllR « 
75 kPa 5TC*t 0.4 L 'SlfttUtH MJRW 1.5 L '5f|?TO 43sft 3153 ft » tK3 l 33 I «UR ft*R«t3 
<3$ 5t*t ft<fa 3*3 I [$8 78.2 kPa] R5. <31. *oo*l 

(3) 27*C ^t*Riarm 30 cm (Hg) FR*t 200 cm 3 H 2 UTR 43* 40 cm (Hg) *tC*l 300 cm 3 N 2 
urRre 400 cm 3 ’fu TFto$ m\ v \i $ .^t*Ri3tni *iim ftawn'CTiU H*t ^5 

[v?8 45 cm (Hg)] pH. <Rt. ^oo<fi ft. <RI. ^ooi] 

oal ftm^l*W3fm, 1 atm¥lt:*t 250mL Hl^djICSrH 600mm (Hg) W 9 ! 500mL«tTR^ 
4)^C5 1 L iflw 'oRS ^ I ^ ’UR RicJcHs 5t*l ‘P^ ? [%8 490mm (Hg)] pH. C^l. $. 00 ^j 

?It. ^ootr; 5. C^f. ^ootr; ft. C^f. ^oio] 

08 I 25°C ^I*Rt3Tm 7.50 mm (Hg) UIW 400 mL «UR, 760 mm (Hg) UIW 500 mL 

^%®R ^ 770 .mm (Hg) UTW 100 mL *t$U!jlceM ftw <s& ft 2 L «IIHOWs1 *pl 

UTC3 jICs*! ale'll ^11 H\*mm 30°C ^T*RI3fm ^ ftiRUU UT*t ^5 ? 

[$8 378.5 mm (Hg); 384.85 mm (Hg)] PU. (Rf. * 000 ] 
Off I 27"C ^T*Rt3mi 1 atm 5IW 20 L *rTC3t ft 5 ^ W UTR W ^ I 

ftf^ps UTIPra «mU5Jl STP-155 16.8 L ^1, ^ 'siftlW UlRR^ Ft*f ft<ft 

1 [$8 0.9225 atm] Rf. C^T. ^ooi j U. (Rt. ^.ooO] 

RTC3RK5 8 PV = nRT, P = P 0 , =°^, 4^R3t y = mol, V = 20 L, T = (27 + 273) K = 300 K] 

(B) *tTR ^Tt*R - >[3|ftl^4 8 ^TftW«r 8 (i) = ^ = V'mT'’ (U) ^ = V ^ 

ob 1 «<w^ ^t*mi3rm « rc*i irrepft ^ ftg *t<?i ftra 'sra^s 

fts^'m «RJ 56 PKTO <3 80 <7TC*F® 'TR’t I *ms UlRfts W ft^ft 

^1 [^8 65.31] 

0“3 I ftft$ ^T*rsTt3fl?I O ftR UK*t fts ftcJ) ftft^ ' a ll^ v 0C'1?l ft’Jp^l 'a(Bi(C'Sf r l fto^ts'S ^.C'® 

75 (?rcw ^ra i ^ wun ^r=rrawi?i 30% ftft® «ifticsfMa ftg^em wr 

90 CW I '5fT e tft^ tsa ft% ^ | • [$8 78.93] 
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aatc<la aaftt 


Vi 


'Sr I ftla <3 UTR 180 mL sttwaa 4aft srSfl&taUfa aiR f^SRl^o 3775 15 ftftU aaa 

atR I 4at *ppm 20 ftfttU 120 mL at3U5R?l S0 2 ’UR ftsafa® 3UI ^OSatatffta atafaa 
^ caa aa i [$s 16] 

i 4alD 'Iasi's ’UR | U < ?R> ftg law fa^wa ^ta ^ >$a^ fi$g law nh 3 ’UURa ft^faRa Riwa 2.9 
ga 3ta asa^s aitRa atafaa ^sa a^s 3R ? [^s 2.02] 

801 <uafi) afog snftcaa w fata *nat auusRa h 2 « aar 4af& ’UR ~scs aataca 8 cata^ 
<3 32 cata 1 ® aaa aiR 1 agj ’tnafta arnfaa «a ft% aa 1 [$« 32.256] [a. cat. ^oo* ; 

^J. <3 1. ^OO'b] 

8b l ^ ^pt C^iffl 35 cm <4<pfu 4fHC*W 5 cm ■'jfl'j v lfo v£)^f^^ sfliJ HC1 PlvJ ^1 ^ 

^tpj nh 3 ^®r i ot*h c*t*r 

amt tfrat «i £ ^mma afta warn ftfa aa i [fcs hci ft$ '$>at cata 10.15 cm] 
ft) ujrcaa aga ’tfeR’t «*tfo*t%f%%a ? 

aftaa«t* (i) c = ^y^pT 00 n catRa k.e =| nRT, (Hi) aftaga k.e=|^. 

8* 1 (a) statu aaftta afttRR aga r. m. s. cau ftata aa 1 • (fcs 461.3 ms-' ] 

R. C^T. ^00^; H. C^T. ^000] 


ft) 27 °c amrataa%®R ’urcaaa'jaa<fga ’Us-a<l cau aa? [%? 483.56 ms- 1 ] 

P>t. C^T. ^oob;T>.C^t. ^00^;^. C3 1. ^OOO, ^OO'b;^. C^t. ^obb] 

ft) i 27 °c amtstta o 2 aga r. m. s. cau ftfa aa 1 [$* 558.37 ms- 1 ] [ar. cat. *oov] 

ft) 27 °c amtsna atttSt^a.’Utraaa*fga ’ta-afta’t aa? [$s 516.95 ms-'] 

[agtju,a. cat. 4ooVja. cat. 4 o 5 o;at. cat. 4oio;fa. cat. 4 o 5 i] 

($) <$\*) WHOT Cl 2 ^ r. m. s. C^*t, -91.43°C 'oKsiMf? C0 2 r. m. s. C3£*t3 ^C<1 ? 

[$8 19.99°C] ft. Cat. A008] 

(a) 25 °c amtana ^asf& uitRa aa^ 1.75 g l - 1 *r i atuaiarta <$ ’Uttma agagtsa r. m. s 
cau f^<fa aa 1 It* 413.932 ms- 1 ] -(a. cat. *008] 


8 vs 1 o°c ataattzna ^af& ’urcaa a^m ’ua-a^kau 'stf% cacac^ 49330 cm aa 1 ’URf&a arnfaa aa 
caa aa 1 [%? 27.982] [m. cat. aooa] 

88 i 27 °c amtsna ^af& af^ia aga «U 5 «tfa»tf^ f^ 4 u aa 1 [t* 6.21272 x io- 21 J/aii 

8 <? 1 <a) 27 'camtsna 5 g a%^a ’Utcaaufa*t%aa? [$* 584.58 j] ta. cat. aoob] 
ft) 27°c amtarta 22 g co 2 ^a fa^ aa 1 [$* 1 870.65 j] [ft. cat. *o 5 o] 

(w) ^rt c t1^ g 

8^1 300 °c ataatana 100 mL cam ’Uttma H^a i ca qfo la f ^l^c^w aaa aca ca ’UR 

aRat cua, atra aat^ autaftam carattc'sa ^aa aatfta aata 400 mL ataaa sr ata 1 ^aaa • 
m*a arRRs anaftata 'swftcaa ®aa ftra aatfta aatm 300 mL ataaa $r am 1 
attwaiai^tlDa a^caa ft% aa 1 ^cgaj ca, aa cacai «utcaa ataaa aiat ataatart ^ atca atat 
aai ^ [$sc 3 h 8 ] 

85 1 atataa ataatait <3 atca 12 mL aitcstatfa artaca aia?, 90 mL aftrosm aTtcaa rru 
ftfta aca ftpaptlaa aat ^a 1 faRatacaa aa %sa aca ^^ag aitcaa ataaa 72 mL aa 1 ^ 
aiR ftgaca afagcaa aRtt?^ atata aa 36 mL ataaa aa 1 attc^tar^ma atafta a^caa 
aa 1 [$g c 3 h 6 ] 

®j at arot (ia-ii 
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W 

8b-1 10 mL *1TT%I ^OtjRr^ 5TCB1 ftPrca f^Ftl^S 4*n 3*1 I 

%s»i wi *trn?ra ctts ^rr?r^ 40 mL ^ c*t*i i ^ hjpict ^ra smt 
'=rra^R so mL to m i '=n e tft 4 fg<fa w i i$*c 5 h i2 ] 

W 4jiUiiiw« fanrffcfe* s 

8«t> I Na + <5|UfWa RTPTt< 95 pm 431 Cl" ^3133 RTPTT^ 181 pm I NaCl 3T 

«lliMHUW ^M*! TOUT W 1^8 6:6] 

tfol K + « Cl"'Strawfljl^rmi^ 133 pm <5 181 pm. KC1 (»i 3T ^BHTOJS 

[^S 8:8] 

to I Cs + « Br" 'SIBPMM3TfTT^167 pm « 196 pm I CsBr. wtfDWR *%3‘l TOUT 3*5? 

[$S 8:8] 

C3 I 3Tmtf ^31^ f^t 3JWt 3R I Ca 2+ «IBIW3 3ir3t< 99 pm 43*. F~ «llilW*l 3TPTt< 136 pm I 
CaF 2 43 >^C4 'SjriT*Wtl3 -H^W‘1 ^t?*lrf 3*5 ? [$S 8:4] 

<tol Ca 2+ «fBJWa 3Tmt« 99 pm, CF^UlWd ^TT=Tt^ 181 pm. CaCl 2 *4f&l4 '313^33 >lf?|t< a 1 
3^3^? ‘ [it CaCl 2 >4f&C4 '^C3*l *WlJT - 6:3] 





i I c'sl's 'si<1^1 *i**os I -I*! Ob Oil ^1*1 R<P f^^5*l3 '33^31 33 

? UT% to*t i f^ar%t 4 *ittc 33'srBrsg (V),m (P), c4*iRh ^murf (K)«crow^n (n )—4 
blsft! 3lf*W C3 C4R C3C3 *3 33 gfi> 3t1*f f3T3 fafofj 40*1 

*1H{»ra C'ol'® 3^510*13 '=IC'1 < P ^53J «tTt^ ^5^*1 4I4H ■ < K3*1 I 3TP! ^RJ C3S4 '313*1 ’lilo-HJ 

W3J PV = nRT Sffa&l 43T 313 I ^Wl 31*53 «Um^ 4 ^#433 ^RIT^ ^ *1; f^jfa 

GUI* I 


( 4 ) Pi s'jc'o g 3 t ? i 

,(*) C 3 MI 3 5 1 T 1 5 1 £34 ? L.atm 44 C 4 43 3 R 33*3 431 3 , 

(’ll $^*ic4 «um *i51<w3 srt%dia C4szt srcrra% *irm ^n^?rr c®r«t ^ v 

dR>&l 4 ^ I 

(R) 'SR35, C0 2 ’tTTPR 4fSR 5N « % ^T*WI^R PV = nRT 8 

Sc^leti 331 *Tf 04*1 4?I <11^1 C0 2 ^ «T*1J Jdc<)Nj ^ Stl^^T 43 I ^4 

’urn « ^4 <rr co 2 sn^w <?R i 

^i (V), m (P), c<wRh ^fTsrnzrr (t>« cstr^«?ijt (n) wiQi^iw *i?hn- 

f^rD^i rirsi, « wr g gi » i mia i f^« i P i^«=t mhwh 1 %f %4 ^5 ^■ ? R*rT , R 

40*1*1 I ’1)10-1*1 >)5l4*i e t 3?1 PV = nRT I *11 l*i >4 ■l5l < P*l c t ’iosl^f^ ^10*1 *Tt I 

(4) '5(Trc«t*troaa1 ^3 ^5, STP-C5 44 CSTR *Utt7R 'SJtTTog f^fSR 'Q SI 44R5 W 3?1? i 

(S|) -sn^o, csm ^ csim C0 2 *Urc?R ^ <3 STP-C5 SI ^ «IRV8»1 

44 30<1 ? 3 
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w*rr 


trO 

(3) $^3^375, n C313 3JTC33 'BRJ C4 *|Rh ^t‘ t TSJT2FT T, £ 3JTC33 Ft3 (P) <3 4ra?53 (V) 
3S3J 3*3^ ■>i9l < ?{j c t afe&t ^3 I STP-75 SI 4 < K < P 4W C3I3 3jlC3fl ^RT 3T13 $[31^3 313 
? t e Ht ^ l v*> 

(3) §^33* 375, <siM 331713 3TF33 C37F 31*53 3JTC33 f^T%3 ^RJ 3333 3713T1 3*3 431 
31*53 3ITC33 3ft3533 srffcfct 33 I 8 

o | y^iOi $®13lft3T13a '3$FTflftl3 235 U = 0.7% 43?. 238 U = 99.3% ftf*p5 33^ 3175 I Pl$fo3l3 
313313 (7^371 KjMPtyW C333 235 U 3T3^5 33 I $$7lft3f3 «,3|lUH3l$*b UF 6 (b. p. = 329 K) 
iJ73 S'®if '=il^t*ilu>Mc < P ^33 33t 33 I ■'lftij C3373C33 313TC3 3jl^)*l 23S UF$ (M = 349) 43 3333 
3)3 238 UF 6 (M = 352) 43 3JM3 3K33 C&C-fJ C3f*1 3*9313 4(,33 ^33 331 3C3C31 

(3) 3711713 31133 3375^^31? 5 

(3) W»*rftR| /y $7311513 ^t? 3I34N^3 TjttlTS 3^ $<*31373 235 U 3T3?5 33 I 

f3$2?t3 Rl33llT>3 R^5t d -n9)<?fi e t (7T3 1 ^ 

(3) S»n)H<p 373, 3131733 ?tJI3 3JM3 j j 4H> ? 4 ^J733 313TC3J 'aresl'o ’to I (.■'is 3t*tf^3 33 ft*f733 
TlffaBiaft SlMf 33 I 33 3fa3 3K3 233 UF 6 »lTPlfi> 238 UF 6 3TT733 <53313 3Tt33 33C3? 

[$«3 t 1.00428] « 

(3) f3$#t3 fafR 9 ftflm i mn 73ft75 $^33* C«fC3 $31333 373(30 33 <51 

313313 33 43?. $53 f3l3313 3tfoj<J1?tt <5*131 33 I 
8 I 37*1713 ^at, ^3 <3 <5017513(751 5J7SI3 ?1SR73 <5(M 

3T71 >l5]33 e t PV = nRT 3f$fcl 331 33 I 33*1 <513315113 9 
FT73 31*53 *ITP! 4 ^f33*) 7373 57*1 311 ft®lf <50f733t ' 

fas ^mtsrra (o°c) 9 fit3 (P) 43 731*1 313 co 2 
arm, o 2 arm « h 2 3tpt-43 <30053 7373 t$3ft amTia 
PV3*33 P 7*iafta[ <3^*3 3C3 PfS^a (,»l3T5iil 313 $ 1&J J i.i 

(3) ^13*1 3J(3 3375 <?t 33] ? i 

(3) 7513(3 ®'QS’iC4 5 *h) t I^» pHM 3^1 33 I y I'd *5M4I4I*J 3T3^t ’tolc^y *T*iJ y WI^J 
\5t3lt3333n3 ®^t33 (^fB^TBw W 3C3 43 SfWM^f 3IWt 33 I 3 

(a) $#fa3 (?T»rfF73 C0 2 , Oz'G H 2 *tTt3 1^lf& «Ut3 3# 3T*53 ’1J13? 3^*13 ^33 3rc3 
C0 2 'Q 0 2 43 C33f3 PV-43.3H J03 313; H 2 3R 3t3 C3»1 3T 313333 

, 3Mlf 3531 '<3> vs 

(3) §^*13 375 , 3 P 33 yjm «'srm^ 33733 3C3i sft ar^3j ^«rt 331 27°c.3ta3iarm « 1.05 

atmFTCy (313 331713 31333 3.5 L ^3 I 3313 33^313 $ 33733 31333 d ^ 3373 3^3 C313 
333 31 333133 I 8 

<? I 33TC^t3 3313^313 31*0 413^3 33 3^tf33 313 3^3 33 3 3t 43?, 33CF73 33 3C3 33^t3 '33 3B fT 
31*3 33 I 3^3 W313 3531^31 f3ftft337l 3^3 C317P ftRlftP? WSrt%3 3^3 31 C33t3 

3^3 313 313 I C3fl33t3 (3331^753 (3R13 33 43ft ftl3(ftl3 3^3 I M^3 3 

Cy-jj^s FR3 0 2 , H 2 3 C0 2 3Tt733 3133133 0°C C3^3 80°C-4 ^3 33^ C3733 C3 


8 , 
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b-8 


ctoi 3nt33 'si3'®3 43=t 3f33tt3 313 \ 4 cto faaaiPm «mt33 'srra^ra 

%3 Fft3, 5at3312113 2f5R 4<Ffl> ^3[ 553 3 3t3 I T 4Cs*1 I 

(3 s ) bl^KI C’t-^lc^ ^JinTu ^3 | i 

(3) to 353 ^ 3itt33 'srra^ to C3t55 to* i (tost^ ?nsit3T 5ot ^rrr^ut to 

Iwf^t #srt 3 333 to 5513312113 «rra e tt 3 R 5 si ton 353 i s 

(?t) $^335 'sf^o t stitt^ra 'str^cHst §33 5ot33i3ii3 SP5T ^ xsm - 1 Fit33« srsR 'to i 

cw, i7°c '©mnsra 435fi> 3it%33 to 3nt33 fnffifc 5313553 too mL 33 i £ 3nt33 
55i33t2it 54°c 43?. m ffisp wt to -4 toto tora. 55113553 59.3 mL 33 1 3it^ift)3 
5313553(333531 ■ vs 

c^r) 'S'*tM<p St's, ^f$n 3*5 333 ^? 'flu <35313 3&n 33 $ fsapRsrrcn 33 1 8 

*1 v* c 4 i»n 35 cm tnt% 435 ft 3 to 3 C 331 33 1 4 «r Txt^f 43 sftt 3 i *tf? hci « 53*13 

ST? NH 3 g^«t 3131 t% to £ 3>IMC*M 5 cm Tjst's ^ 3l3ft 3t3f S3 I f^Sl *13 
CS31 C*13, 335to?I 1^53 435 Tto 3lSt (tftSl ^fb totS 1 4ft 435 1 ft 3n*lt33 §3133*1 1 '5[ttoR 

Ph%>i« n 2 tot3s '3to to stts*i 353tts §553 to f^si MNto wrg Is^n ftsll to 1 

lift's 3113 ficM* 51*1 C3t^ STS I 

(3?) *lTtt33 RMS C33 #t? b 


(3) to'Gsttostsin^sj^l? 3 

( 3 ) 5 *?H<p ‘jc's, <JMH <»ic's ^1 ^31 ? <pi t>*iC°l #1 Rj'bw 4 ^ ’SltS 3131 C^TSl ^.MCS I 2 f ^STtS 
3%5 'SR35fpt %fs | *3 

(3) ^335 to,’ (i) N 2 to <0 'tfaUM to ftfft'IS 5t*t C3t<5 Cto; 4 ft 3toi5 Cto ^3 to 
tots? ’jto f3^5 3S31 (ii) §^33* to to to 4 ^ <333 $3Tto?t 'srftPf^s St3 ^ §3I3IM3 
(to'5^3'3 toto e ra<3#Ht33 f 13wra33Hi'otsmt3 353l 8 

totf^f 1^> to 13% 3jtt5ra wsran o°c to 8o°c 3% to ftoft^ c*Hts3 <3, 

totot ^to to 33313313 toto ^3 3T3 I 3Tft33 3Q<tfifo toSto '513313113 
f33ftl75 SffW 33113 13K^3 C33 3TQ31313 i 
(35) C3S3lt33 43535 to ft-? b 

(3) ^3-3333 35513 33t^ ^ ^31 ? 4 
35513 C^3 3t6? S 

(3) ^335 to, 5t*rt33 ^4ft C33 I 
C33fFt4 - 273“C '513315313 3Tlt33 
5313553 to C331t3l totS I 5l^t33 
34 C3t35 333 ^133133 c-^p^i 
^ I O 

(3) ^335 to, (i) - 273°C 4 3Jlt33 
5313553 to^^?^% OT'Tts 1 

(ii) 17°C 5513313113 'S 770 mm (Hg) 5tt3 600 mL to 31% ^33 3?5tS 3531 S3 I 3313 

'33 3 313 ^ 3lft33 5313553 43?.553 3555 313 ? [17“C 5513^11413 ^%3 31t v l3 513 14.5 mm (Hg)] 8 
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1 

k ty/ 

: V t = V 0 + V 0 27 J = 


; V. 27J = 0 


1 

1 


-273.I5°C >" 


31 - 273°C 


i 

‘ 




_ 1 1 _ 

_:_1_1_1_ 

-300°c] - 200 °C -I00°C 0°C 100 °C 200 °C 300°C 

1 ■ > 1 

* \ 1 


OK 73K 


I73K 


273K 


373K 


473K 


57 3 K 


f&^f 8 «ii5iv4H ^t*f*nsTt <m (t^m m*\) 



43*3 


\rd 


4135 371733 3f%4<$ 7374 3551^44173 4135 371733 3<§k 351433 PV = | m NC 2 3faf$4 ^3 I 
413-1 ’ s tTPT <1C<4C. <r l^ ^j3, d|5c^ 3 ^J3f 3713 ^t 4^333 3^ I 4MI3 31*53 3713 7333 C0 2 , 

n 2 , h 2 $47tf5 w 4ta3iarra « 517a 4135 3713 33I433 pv = nRT 7373 57a 31 i 

(4) STP <3 SATP W -ft ^4? 5 

(3) 37i733 3fa4mi<m«3fa5ia^? co 2 43 3fa4miari44? 3 

(3) €<5134 374, 4135 331733 *rito 3514373a 3757731 (i) 373733 ’jai <3 (ii) 471741317513 
<533133 43 I 4 

(3) $<5134 474, (i) 3<ft4 3 514373 3713 4^3 RMS 73733 2R?rtW%IWf 37133 43 I (ii) 27*C 

4ta4t2ira 3373a rms 743 3331 4a i [t? 516.95 ms- 1 ] 8 

333 ^2ppjr^ iw ^mT^r 333 351433 pv = nRT sfafiN 431 3s 1 3373a 7474 

pv = j m Nc 2 «r®tn 351433 af%f^5 1 4717431a aftei <3 Taafsig 474 co 2 , o 2 « h 2 
sr^f% 47*53 333 4ia5 333 aa 1 43^5 4^3 7374 41*54 33733 fayfoa aiait 33734 7443- 

«pw* at?n 3473 4*at aa 1 47t744ia caaf^aifll laa^a « 

(4) 33733 7313 4374^1441? i 

(*i) 55 ^ ^r^i <3473 7433 33374 4ia5 333 431 

S3? 31*®3 333 7443 0 2> N 2 , H 2 $47tfa ^ 31 47<S 
WfUl^ 4135 41533 473 3174? 

(3) $<5144 374, 4135 33733 3<Ha 351433 474414 
473 (i) bl5734 ^3 O (ii) 3141743 37133 ^jU 3^3133 
331 



»pi«* 3131 31*53 33733 4374313 733^7313 4333 370 I (ii) STP 74 1 mole C0 2 33734 7343- 
^378* 0.058331 27^ 41441311 44t. 100 kPa 5174 £ 33733 41443 44 374? 8 

5o I 33733 7413 3*33 (n), 41443 (V),5t3 (P) 0 <5133731 (T)-4 5iaf& aifta 74 7433 <lfil74 1*33 7373 
<313 3f& 31% <533 31*53 33374 f474 3ft41 473 373733 ^31, 515734 ^ $3*333 431 33 I 
f4$ FI3f5 31^174 3(33^3^13 473 PV = nRT 351433 31^44174 srMl 431 33 I 31*53 
3333^ 343 <5133731 <5 3173 <4 351433 7373 573 311 <5$ P 9 T «33 $33 Ma5l»l 7333 *pfH* 
(Z) 3374173 31*53 3713 « <sfM 371733 3737 3^ *T133 431 <53 I 

(4) 7431733 444 7413 ? 5 

(3) 731313 3713 ^34 R ^3 3731 <3 <515,35 371371 3<3 I 

(3) ^fl34 37<5, 371733 7333-^3784 3374 ^1 ^4? 43 3131737 31*53 3713 0 4135 371733 3737 


O’ 


o 


*?)^C3 3*3^ *#t<5 ^53; 371371 43 1 
(3) ^5134 374, (i) 3J13 7374 4135 3713 351433 PV = nRT Slffcfcf 43 I (ii) 4l3f34 3^5 

3713 3374 55 ^4 ? 


<? 




^~ggtgT) ^j^Pl^lbPl ar^(MCQ) ] ) 

3-5 MCQ : 313133 <^P l 5 l l>P l SS% (Simple MCQ) 8 <®t3*53 >9 4^3133 *53f%%4 
SI 4474 37(733 1 31^343 51733 3f33t3 3*4 ? 

(4) 101.325 kPa (3) 100 kPa (3) 10.1325 kPa (3) 100.3 kPa 
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I SATP ^ faR ’IjIwsi 'atlsnsi W ? 



fa) 22.4 L 

fa) 24.789 L 

(st) 22.414 L 

fa) 24.341 L 

VO 1 

S ATP ^1TO5T w ? 



8 1 

fa) o°c 

fa)20°C 

(st) 25°C 

fa)273°C 

wp] faRfafa fas ? 

fa) o°c 

_ _ ______ _Ci___ 

fa)273K 

(st) -273°C 

fa)-100°C 


5K VOIC^TPRfPl 



fcl 

fa) -268®C 

fa)105°C 

(st) -278°C 

fa)105°C 

«iiiWHiasai 55c^ nh ^5? 




fa) 6.022 x 10 23 

fa) 6.022 x 10’ 23 

fa) 0.6022 x 10 23 

fa) 6.014 x 10 23 


‘i l 


b-l 


'RSRft , N = N a x n, *PR n = 1 mol 371 ^5*R N 4 *fR < ?'o 3.c<l ? 
fa) 22.4L fa) 6.022 xlO 23 ^ mol' 1 fa) 24.789mL 

44g C0 2 ’IjIc^I 'Sl^ RfaTt ^5 ^C<1 ? 

fa) 6.022 x 10 23 fa) 12.044 x 10 23 fa) 6.022 x 10 24 
rM *irtFBr»f$ta Riifasfl 


fa) PV = i mNc 2 


bo I 


fa) PV = nRT 
RMS fa*t efam Rffaifa faFjffc?. 

-VW «~v 


fa) PV = RT 


Wc 


8RT 

XM 


fa) a = n x 


3RT 

M 


fa) 22.414L 
fa) 0.6022 x 10 24 

('SI) PV = P,V, 


«~vs 


bb 1 co 2 ’trn^ra Rfa ^mtajt fa ast1% ^tnsrran 3 * 1 — 

fa) 31.1°C fa) 72.9°C fa) 0°C <^) 25°C 

b3l NaCl 43 C^faR s&R faspfe 3®1— 

fa 5 ) fat^tn fa) <R3 ^I<5Ic»)IC' < pRj < p 

(St) 4^1413 *M(X4 fat R^faPlO fa) ’SR^tU 

bo I «|4?V6*|4|*| fafaR «tkfal faRTO -^RR fai¬ 
rs 

fa 5 ) 0.73 fa) 0.72 - 0.414 fa) 0.413 - 0.23 fa) 1.73 

b8 I CsCl-43 fa*lH s|^R fat— 

fa) (RS 4>lklfalfa(3fa fatfR fa) <J&5*lfaftg^ 1 SR% (st) ^5^faR 'SR RfsjfapT® fa) faffR 

b<M Ffa faSR stTfa 'spJ^Cfat sfig 

fa)5fanm fa)^t’mi fa) fare fa)*pifai 

b'b I C3 ^5t^|v||^)|y (.OH StJR RR)J| fafa 'S(R“| ’Ulc^JJ "W ^100*1 ^5T 3R— 

fa) 5# ^5t*Ri3fl fa) retrs ^mrat (st) $<J3R wt*RHt fat^fafs ^mfat 

b*! I RfaSBR fsR«R O H 2 sljfa^s-^fatrat 25°C 4 fafa fall H 2 43 'RSpfa RR Cfatr fafa3 offlfa 
3,(3— 


fa)i w| W§ fa) jf 
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br^ 


5V I 25 cm vfnRWjJ i'SJ TJjM HC1 UP! « *TI NH 3 *ITPl 4*P TOW £TC^*T Wl NH 4 CI 43 TOTO 

c*mn ^jf5 ^— 

TO) TO7EI TO 5■SI ^*1 WTO 15 cm 4 TO 5^ ^«t WTO 10 cm 4 ft) 12 cm 4 

it# i Puk*m N'l'^ ^i^cdcji wPl $.c<i I*kt>s WR 'SHTOTCI— 

TO) STP (55 TO 0°C, 2 atm TO 273’C, 1 atm TO 273°C, 2 atm 

I 1^(3 TO'TORSPI, ‘X’ -*m ’01 C*1S '£®l»lls ftWws <JHH ^ f^Jft ‘X’ 4RI TO'tfTO ^53 — 

TO) 64 TO 32 TO 8 W4 

«t-i MCQ «fRT vS\M»lRI i 5 I *1 *1, vs I *t, 8 I *t, <t I vbl 'JF, *31 ^1, VI is. I *1, 
bol^F, 55 1^, 5* I 5vs | ^), 58 1^, i<? I I «t, 5-3 I «t, 5VI*t, ifc I *t, I ^ I 


*t-* MCQ i «$Pl4lbPl «0H (Multiple Completion-MCQ) t ^*rt^T, 

SfTON l 

5 I TO^ 5Um W5 1%^ fo|»l % 

(i) PV = nRT (ii) PV = RT (iii) PV = j mNc 2 


(•tc&s cmtfs ^,(.<5- 

TO) (i) « (ii) TO (ii) « (iii) TO 0) « (iii) TO (i), (ii) * (iii) 

■i. I ■*lTO < PC ff l , l ' S I'®P , 1 <PStvo l*TOI^f '=('»?»i ^?P1 8 



- (i) 



(TNf^U - (ii) 



PiCbfl *$)<? ^C<l- 


(*) (i) * (ii) (^) (ii) * (iii) (*t) (i) * (iii) W (i), (ii) * (iii) 

o I RR>rj C^JMW *1TP1 '5TR PNtfs ^*11*1 fa r l'©M t*N*I 8 

(i) R = 0.082L atmK" 1 moM (ii) R = 8.32 calK^mol- 1 (iii) R = S.3wfc- 1 mol' 1 
fact><] c4Hfi> 

TO) (0'S (ii) 0*0 (ii) <5 (iii) TO (i) <3 (iii) ^ TO (i), (ii) <3 (iii) 

8 I \5P#C^ vsrttpRs ^m 4 1^®R PTOt^f f*W»l TOT^TCSI P,, P 2 , P 3 

$TOfR slTRTra 5t*t) 

■ 

(i) Wft> V0“l P 0 = P) + P 2 + P 3 ; (ii) P = P dry + f, 'flC’PWI T ^ v llR-<TO 5f*t 
(iii) m, p, = cm x csrft 5T*i (pj 

PlCOJt J ll<5 < P 9S.3- 

TO) (i) <3 (ii) TO (i) <3 (iii) TO (ii) 'Q (iii) TO (i), (ii) <3 (iii) 
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<? i siKiwo upi ^jt*rc ^jg nre fspntf t^ffr ■gro %sm— 

(i) hci w ^jt*r m nh 3 ■git’R Tin ^r hci *irn?ra c^Pi i 

(ii) NHj mng hci ^ nh 3 *irppra ^ji*r -m 

<Rf*t ncg i 

(iii) HCI i tim 'Q NH 3 ^tTPI S««R CTtfsft 5 ’UP! ^TTRl'^SCgg WR ^PTR ^ l 
Pk&fl C^Rfi! *lld<P njg- 

(*) (0'S (ii) W(i)« (iii) ( ? t)(ii)'Q (iii) (*) (i), (ii)« (iii) 

<i» i «trnpra <xm ^5«ij wki nra— 

(i) «tro *m <5 w ■gpt^ra wi - 20 °c ftn ^smtan ss-i 

(ii) 1 3^ <W<P 'Q tm 1^3*1 <PSC°l — 90°C ^ I 

(iii) CaCI 2 'Q ^C «1 -54°C fal WWliffRl C*ff^f ^TRTI 

PlCW C^f^Ib *$<? $£<1- 

W (i)« (ii) W)(i)« (iii) W (ii) * (iii) W (i), (ii) * (iii) 

s i ’irn^ ^ti*r 

(i) (ii) xi* 103*1 ’^wl^llfvo^ (iii) 'oCflfl ^P^T^Tff ^ 5 

(*) (i) « (ii) W <i)« (iii) (*t) (iii) 0*0 (ii) « (iii) 

V I 'QTTPPl fell* f*t^F$f PN 9 !— 

(i) (P + ) (V - nbj = nRT (ii) (P + ^) (V - nb) = nRT (iii) (P + ) (V - nb) = nRT 

c^Rfu ■>ila<p — 

0?) (i) « (ii) W (i) « (iii) (*t) (ii) « (iii) R) (iii) 

s»i fag ssmtajra <3R ’trfpra ^pi^h c*ron, ^R— 

(i) 1>W 4c 4 ) (ii) , lt'o*l(^ ‘PCH (iii) ’il^*tl^ fa<p siic<p 
c<PI«tfD >il2s<p 3.c<t— 

R 5 ) (i) W 0) « (ii) («t) (i) « (iii) TO. (i), (ii) « (iii) 

bo i «ijipi i atm yrw 300 k <yt*Pnarra 10 l c^r w«rm £ *trrc?R nprsn ffo 

(i) l>ffi H*I5, ts w lt«'l \oM»lliill (ii) R*l c < P*iR>*i ^T^PTRIt 

(iii) m fttp ^T-mgl ^ WI, 

(.^Rfb 'ai<q^4T 

W (i) « (ii) W (ii) <3 (iii) W) (iii) <*D (i), (ii) « (iii) 

MCQ «Hir ^a?RHt ? h I m \ I R5) V5 I («t) 8 I (*t) <? I PF) S> I («t) S I («t) VI (n) 

Si. I («t) bo I (*t) 
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MCQ I Tsrffcg <^P(^1bPl fif^ (Situation Set-MCQ) i S’W'Sd *f*F®1 

b i f*to *ot*i co 2 , h 2 «'srorf *01*1 (X) pv *1*00 pc®Nftat i, n, hi <?r^ar c^Twt 
^ s 



W <?Pl*r&l$ *ot 


^'Iwl'® CT^fbiii '5 i n) v l^ Pi (.os (b) 'Q (^) *11sft^ S'ea OTg l 

(b) l^i ifl iUftn si<pM <pcs? 

(?) <ic.fi(.'is ' 3 3j2l tjtf5 -ntHlfp OT*( (?) *3j5 »ic'® ^1^C*TR1?1, 

(*0 «omwt OTiffeir w pv^CTwnr 

(*) c^h <?r«if^af& ^sm^r nm?T?i ^rr ^ 51 ^? 

0*) (i) W(u) (*t) (iii) 

■$. 1 c4M. 'ii^fci *01*1 ■'jwm <xm Pw^*t ^ITsui *TtO * 

v , = V, 

®’itfil'S S«tH<p ■>iSl<wi e t "sir® Picoa (b) <3 (^) *lt, sr^ji ttT'g 1 

(i) c^} * 01*1 ’jarre 4 *#??i«t snm 

(?) ‘iCflC'lfl *321 (*l) «ikk»)fi *j3I (*t) *J3[ C^I) ^JS 

(*) *0lPl«l 0*C ^PWaHU '3 ||«voH V 0 ^P1, ^1*00510 V t 3RTSfH 0°C 3RJ 'atlfi'o^fl ffy*1 1CT— 

(?) 100°C W 200°C (<t) 273 K fjj 273°C 

®i 'srM *orc*ia «krw c$& *0*5*1 *01^ foylfc* *1^0*05 *oNira f*n^*t *ifwt ?m— 


* z = 


PV 

nRT 


W ew-ut 

«)Z<1 


^’Iwl'S *T§fa s a e l1%%^ s Pi CDS (b) *8 (^) •It. 80^?I CS^TTtOQ 1 

(b) 4r*czt *z’ ^*n 33 — 

CT) «rtiu m<m w oiorm *pn* (*t) c*m-»pw 

(■*) -ql-^-q *ON0 ^153*1 sws, *T*i*T Z* <fl?J *TR — 

WZ>1 (*) Z = 0.5 (*t) Z = 1 

8 I 17°C ^t’Wlarra 105 kPa blFl 0.60 L H 2 *01*1 •flPfa $*ia *KSt3, ?? ^JofV'C 4 'Sr%U *0W<I OW 
3.25 kPa. 

^«u (b)« (co *ii sn^fsi *oq i 

(b) ^ H 2 *0TC*1«I ¥1*1 3*1— 

(*P) 105 kPa («J) 101.325 kPa (*1) 101.750 kPa W) 108.25 kPa 

<*) STP-C05 >£1 H 2 *00*13 'STRTJH ?&— 

0?) 0.06 L (*) 0.567 IT (*t) 0.65 L W) 0.567 L 

«i-« MCQ <fl?f S b I (b) *1, (^) ^t; ^ I (b) *1, (*) ?; « I (b) *1, w *t; 8 1 (b) *1, (^0 ^ 


<? 




in: wi (b*o-bn 
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i l ? 

■snwsrt'SR3«rt^? 

vs i si *OTC*ism<i «'snwwsi 

8 1 *lJR?ra STP G SATP ft? 
ff I CW 0 2 <3 C0 2 v£J<J ^53 <F$? 
vi> I '3|l$0>ll«fft G '^O'lhl*! ft ? 

‘ti 

VI 32g 0 2 'Q 44g C0 2 >$*l WW1?I 'QTIPl •'l5l < PS e t OT*t I 
& I ’1)1 (/IS ^IPi 'Q *W ft? 

i co 2 3Ri «mw <3 5t*t ^ ? 

i ^sT’tsnan ft ? h 2 <4?i ? 

h*i ^t*^ «m^?i c*m«t *pnwi *iftaa«Pi* cm i 
ivs I ’l)lo>is RMS CT*t ft ? 
b81 *i?ra i ^pm*Prt3nft? 
iff i cvuctji v£it^ ft ? 

«rg s 

i i CTPrra ^tipf r 4?i wrt ft ? 

^ I L.atm v!J < P < ? 'Q SI R 313 *IR C^S ^ I 
vs I *EPI ^pJ WWI ft ? 

8 I <Ull>M ^TT*R 'G ft*mt*t?l *tlfoj <?WG I 

ff i nh 3 <3 hci TOa tot wr ^ i 

b I RMS CTOS 3WIW%5I ^jwt ^ I 
<=i i vsrM *iim g *trnpra i 

V I <1*6^ *|JK 3 RI CW-’f-lll'&M ■ft? 

b I *tTP! G ^Tf^I CT^ffG I 

io i ®«3R wmm ^ic^imi 1 

9 Id: www.facebook.com/tanbir.cox 
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V, 


STRUCTURE OF ATOM 


Pn*)*)*^ 8 

© tehUcui v H<wMR < ? 

© ’m'g 

© wmramS 33311.3^53 ^ C 3 ra 33311 3 c< 53 ; 

© 3it3fo3 v ii<wMft<* ^ ^a ; 

© croftra 38 ? iji , 3P13 3^3 
© *m\ e $ $t*l«W;3 f33Tt3 8 '8H®*MI© ^t1% ; 

© TO^RW 3% 'Q $t*H$3 'STP^; 

© w>erR$3 «n*MiiGm, 851133 3J3TO « ft&OtiM ftfont i 


Introduction 

zil&l'i Rc-n TOt C3C3 \<too <i^n ’JC^ Tpi’il-n (Leucippus) 'Q 8j(3 ^|aj C®C3t^>T>T3 (Democritus) *4 

'^rs snppt 3t33 pi, 33 , w$ ^3 m\ iffo i croiHf&m <n 'sifteraj f3 v * v i 

^tCRl 313 <33 atoma I ^ *Hft> 3j^ 33 C333 a (not) ^38, temnein (to cut) ■S.C'a ®^5 I 3^1*1 atoma 

<5»lC'» C3t3ff3 31 *313 '5T s t 331 313 31 I fsfa iRR^ '«ulR^>5»i (Aristotle) <43 PlttllR'AM 

4 wi mi *fu5 3t31 'aijiR»5'i?c 4 i5i 3P5 33t< Pta<fas|, 85R3 355 t^i 38rf TO to 
313 I C3t85*t 83 W*l 385t%85 atom 385313 31313 £<*|R* <3 hRRTO: 4 ^ 33<fa TO TO I 3<C«K3 
RfiH * 3 »i R-q»<p 33 TOtR (John Dalton) 4 1 l'a<il l u < P foaslR*? 385313 1%!3C3 3l^if^5 < PW*i I 

*.*i AbHfcfw *ii?nn«rt^4 


# 
v<^ 




Dalton’s Atomic Theory 

TOiftro g i anHft* w^tto a«fH f fort»{ C3i ^ Prayt % 

(i) 2fP^ 331^ 3^^3m'5Rt?&'sri%-^3 353131313^5 I 
(5) 4^1 331^3 33 3331*33 *tfl 83 *53 ^3 I 
(«) 33Tltf3 3331*33 *rf « ^3I 
(8) 3331^3^ 'oiR'oletJ 83 'oltis *383 C3^ I 
(<f) 3^ 31 'ot'ollm 33TC^3 3331*33 38E3TE3 38§3 33T^3 *(R> 33 I 4 38PT13 1*f 33*013 RPP> 
333 333IP5 Vit5 I 

('b) H 3331 ^ 333 ^ 31313^35 R12>filu 383515.3 < MC's 3lw I 

(3) 31313^(35 ftfo*U3 TO CTO 33311 *^83 31 CTO 3^3 33311^ 33 311 HTO33 33TTO 
38E31C33 3^3 3R<^3 3tfc I 

«»I315C33 385313 3313133 £3®tR3* t%f% ^5^ TO I 4TOJ 85^3 *31^(3 33133^3713 W3383 331 
33 I i£) ^\©<5|(,1$l 13^ 1 
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Limitations or Defects of Dalton’s Atomic Theory 
TgfrgCT^r *iiavwf^4 c^t^rti cwt, 

• b I WEfrW CTtPw 'Q ^fiPfa ^3?t Sf^tS ■ C T C TR < ^' ■$ij'i>*l *13^ 3®lt I 

<v£i|lW *PiT^ ^5^ ^«tt 31 ^Tt*rra c f® ^PlR'ftlM 'SRPSfH 13C3 *1TCI *3, *13311 31?I 43*. 

C3ft»13 « dlft*t3 3T*fft '5|P'4C^3 'SftJt 33 ^ (molecule), f35$ -MW ' c T^ s n < l ^faill 313 I 

«^t<5, VbllBWil *J'4-«f‘i ^1« ‘ p t^STT < a^ '5R*tT mfoj C3<tre 3J<133 I 

* i ^ ijv6<i^ '5)*i>i!w c%®ra 'MfaPisf 3Q31 i f^ 

'STtf^FTCia TO SfflPte 33 C3, C^tC*T?t *133113 ^53 f3f%^ 3F3 3TC3 I C333 ^iRUalc.'ert'ifl f%3 

tWIfaM q t ^ l tEW *13311 <311* I S5TC33 W 33®t3 1 411, 2 411 <3 3 4^.1 

1 2 3 

C*T*H, ,H, ,H, jH 

1 I fcWtflfa ija^W U’l’ItM 1%*j ^ i»fMa *133T13 'SS RR>;| 3E3 I '^(MMHl 'oiIR^'Icsji 
W l dNlR'* 33 C3, ^5T 33333 3^5J *T?T I C333 Rc<P*l, ^3131 « 3*51 <4$ faa C=Mk»lfl 4«i 

^Btewictt*! 3 rci piim arsr^ffci ^ <b& <411 i otr, ^ni, ^cu, ^zn 

81 wra $aNE33ij 3Ji*ti3 3tf3, 4 jivs 4I«3 a«na 1fc% *f33ti3 uPmurrst <^iw ^1 
SPnf*t® 3t3l* I *13311313 *13IC^3 ■^a'esg m?f •HI I C3 C3*R *l33tl ’JJX®?) *?'s , JWI ^R<Plfl ■n^w 
JRt.*RJHI‘JW 4 33^3 3fl3T3 ft«l«M ^31 3*®3 I 

rfHf?! <1W q41c* 1« i*^t‘lc<P 33J <^(33 *13311^5 v lR<l'£'l Wt 3*®3 9.UK3 I 3t3t3 Rc*l<) R <.-!<< 
OfllTO 33J *I3311?5 ^INRvs 3^3 | «ft33W CS^ri^RT 'Hl$l3ld>l*f 331 ^ I 

Atom and Its Fundamental Particles 

iiic^« ^a v ® j i ^ e n, nm^s ^rra ■fa^ ^ ^i>iR 

awikWt Rlifdfj m^uppf < wfc,'® ■•iiw, '®ic < ? i sftofa cfll^*Ri srSt^ ^ijji *& c*Tic*m ’i?i*d' , jc^ > 

c«rt^l(AI IS I CT5R, H *m ^MVl^C^WRf l 

fty>yi i CT cgpt ictrct - c» ii1>i v fl ^ r CT *t?rm^?r yt 

'smj 'ajarstr^e ^f^.-n«s«q ^cri ^ich^ sn?i ^oo-^ ^ ur^«. u; 

^>mn*t|cn c? if* n*r w 

i ^ ^’etoWj nt- (i) ^ttff ^f^t«(^) n«uD ^ -^Pw i 
(i) ^ 4R^>l t (?1 'Wifl^S «fTE^, ^slcn^C-? ^ ^Pt^t "TOII 

I'i'idJ; ^«ft- (i) , (^) C2ff6a <3 (a) | 

(^) WlH t ^Pt^T C^M C4H c»ilc*iii Hj^*iI*^C'o ' 3 w W^IT 

^rtff ^*1 ^sptot 'TOl I 'STWlTft ^ TOffi ^*1 (i) *ftt^ 7 l, 

m R^hi « (8) c^m sf5% i ^snf -^Pppr^tw 'srj ^pPtora 

a®*! 1 ® | „_ ,• 

▼cHlftit «fR^I (Composite particle) * ^flft ^1 ^Pt^t 'Q ^1 ^Pl^l ^rSPs FIJI'S 

4? ca%i wit Prt^g ^Rprti, c«n^ Trrtf, <3tPfa ^«n <kvhW ^Pt^t ^ i 

cw- (i) ni*m ’ppm, (^) l%®t5?R vit i 
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n» ^<hi 

(i) $C*P^j3 (Electron), _°e S 3113 CSf. (&. 3333 (Sir. J. J. Thomson) 4TR314 

3^113 ^33 3ft4l3 333 $<3<W>M3 'srfy^ 4lft’*f>13 41^3 | 33 ST413 333110® 43-0#t 
Rl.)3l*1 I 33IC^3 3<3J P.O'l'pi'l 3^K34l ■Ji3 v s l J 431 I (i) 4 < pft! 3,C ff l < fiI>C'i3 43 9‘ 1085 X 10" 2 ® g 31 

44f& CHUMS 4<33 srm 43 3313 I (ii) $C*14i>3 4314J4 5T^f 43* 4313F 5R^3 3f^3l3 
-i-6 x io-* 9 c (^r*!) i 43 era 43 5t^ C33i 313 3t i 4 $ 4$ 313313 51&4 £3iiffc4 4314T4 

4ft^3 4 < P < P 331 33 I 4lfc dFafu 44 444 3131414 £<i‘ij('®<p Fl^ 4R3! | (iii) $c»l45'ic4‘e’ 

2 j'S) < p 313! C3I3 HcmI 33 I (iv) $t*l3*5»1 *1331^3 f3®fsNK33 31$£3 4<x-4T3 I 

(*) Gaf&3 (Proton), Jp * 1s}3lR4 Iwf^t 3M3C4l6 ‘$C*1<*5W3 34 Cfirf^ 33 33TC<13 

333t<23 44ft 3(3133 $31313’—4 4«|J 3^333 33)3 3R33 I C2fft3 333113 fi®t>3K3 f33J3l3 3^TC34T 
31*141 3314(4 EltfRRS 44ft *3ft 3^ 4^41 I (i) C 3l 1 ? W3 43 1-673 X 10‘ 24 g 3T T(tl\SR3R33 
333113 '»C3s 313 3313 I 3133131^4 43 wi 43 3^3t*t 1-007276 amu I (ii) tdll>3 3W *t^43<4 H + 
4^1^ 44ft 3l^6R®t3 33311 C3C4 4<pft 3$t*!4$3 3f^C3 f*U*l$' C3l1>3 3TG31 313 I -^ojilt, C3ft<33 
£31)f$4 5R^3 3^3t3 &3<lftW3 3313, 4t 3314(4 I 43 3f33!4e + 1-6 X 10‘ 19 C 31 3314(4 
blC^3 44 444 I (iii) C3ftt33 3^4 3C^ p I (iv) <Sfft3 l3$f^3TC3 3R4 I 

(«) RvEtfH (Neutron), J,n S ^C33^3 4 C2fft<33 34 RvSU*i« 44ft C»(1R4 4f*t4t I ifcvs^ (sP^R^f 
C®T33 bJ|U>®$4 3^333 ft$$3 33R33 31331 <33 431 $3^4 33 <3, ‘*l$t\!al«M-l 

37^14 43J C3 C4T3 333113 44)W PlSJjH RmvH I ’ (i) ftl$5t33 43 1 -675 X 10~ 24 g 31 
$W4B,W3 4C33 1839 *ft I 313313^4 43 (?4W 43 <#313 1-008665 amu I (ii) Pl®5t33 <413 
t3 1 jj1^4 '51'^ C3^, 4’^1'i. 4l^ 4^*!, RscHt I (iii) PiSJcHd 3'H<p n I (iv) 4l^ 3?I31^I C4^ 
R®f^3R3 435313 4<3 I 


3l3f^-^-b I 333133 ^3 4f^4l33^33 l 


^3 4^413 

•tT^i 'q 2jvS)<p 

<2ffIR33 3 pi3l3 

SS^S >051 

(stfsi 

d^>o b\^ 

43*113 

43 


Ip p 

1 

+ 1 

1,673 x IO" 24 g 

+ 1.6 x IO- 19 C 

31, + 4.8 X IO 7 ' 0 esu 

ft$f43TC3 


1 

0 

1.675 x 10- 24 g 

0 


HSUl f 0 n^t n 


$t,*l<p3H, _°e 31 e 

1 

1837 

-1 

9.1085 X IO" 28 g 

- 1.6 X 10- 19 C 

31, -4.8 X 10-‘° esu 

443C3 

(R<Bf|nilt34 

4I^W) 


( 4 ) ^T 34 tC 33 41 ^ ^<3 * iiob 33 lU ftft 43 ‘^ 43 - 1 ^ 3 ft 41 > 3 313 R 3 I ^W 4 ^W 3 

F 1 ^ (e“) 43 3 t 3 1.6 X IO " 19 C (^®P 3 ) f 5 !^ 3 R 33 I 433 R <4 31 $C 43 ^Tt 3 R 43 4 fevf^ 33*1 3 ft 41 
OJR 4 W 131 313 108 g 31 , 1 mol Ag+ 413314 Ag 333 l c p 4 3^34 4 ?R 4 1 mol t< 33^3 4^3 
6.022 x 10? 3 ^.C'TPJjl &3t ^C3 I ' 

Ag + e -> Ag 

1 mol 1 mol 1 m0 | 

= 108 g = 96 , 500 C = 108 g 

41313 AgN 03 33 <*t 3 4 ^* 5 , Rtd^K .33 4 C 3 108 g Ag 4 JTC 3 TC 4 431 3<4 96,500 C ( 3 |*T 4 ) 
2 R 3143 33 i 

4 ^ 1 mol tC 34 ®C 33 51 ^, N A X e' = 96,500 C 
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96 » 500 C q/: cfkfj p _ 

4 *ft $Wa$Wa F 1 $, e- = — - = 6 02 2 x i 0 23 = 1603 x 10 " 19 C 

= 1.603 x 1 O ' 20 emu 
= 4.800 X IQ " 10 esu 


(a) Fa ; )>\rb‘\ tipStW am Wf. CSf. *TTCatF #D 9 #VT WE* 

w^/Fa at — agatF wa arcaa 4at 4a arc, ^ = i.76 x io 8 c/g (yw aft arc) *ai *tata 
$w*Swa Ftwa am 1.603 x io- 19 c to $w*5wa Fa ( m ) taa^w wa *at aa ? 

= 9.1080 X 10- 28 g. 


_ e 1.603 X 10- 19 C 

W«5i,m=-“K76XK,. c/g 


*.81 «IHUIMfa4 *?tlt« «IMHIHR4 'sa ’WjCt 

Atomic Number and Atomic Mass Number 
(*) ararciMPi* ■’Tt^ut ? c*ta ctftwa 4*fl> aarct^a ft®Rp#iw a*fl> eatfta «rtc^ } taaiUwa ca 
awrrc* »& ritwa ataataft* awrt at caifca awrt aat aa i catea a?arrca atanwF z atat aw 
aat aa i waa, wifearc aaat^ ft&faatw i ifl» wf&a arcs i Ftt catftarcaa atarctafaa awrt w, 
z = ij i aga, i#ifowd aiaai'faa awn aa, z = n i 

wtwa atf mantnfta awna ®aa ft^a s’w i atatafta ftftnta -hvu nanma a^afaaa 
•t%*4>«a §w*Sn*tH* ww nrca 4nt $w*$wa awrta aMa at&; fa$ caf^ awn at 
ntant'tfta awna can al^a^a at5 at i 

(a) ataawft* Fa awn ? caaa aaat^a Fa 4a ftisfttiiw arc* i ftisftntw cat^ 
f Pi55»i arc* aw 4wata 4*rat Pi 5 Qn*< (nucleon) aw i cam catwa aaat^a csrtlm * 
ft&fiwa cart? awrrc* ftfcfinm awn at ataatafa* *a awrt at ata-awrt aat aa i 

ft$fsbi»i awrrc* a aiat a*H aat aa i cam aaat^a ftsftatw csrrtm f ftsjn awn aat*w p <3 
n aw, *aa ^ catwa rcamnfta Fa awn, a = (p + n) aia i wan, at^ma aaatgw cattJa awn aa 
6« ft$Sa awn aa 6 1 *t$ *t^wa ataatat^* w atart, a=<6 + 6) -121 
(a) wtwa at? atart, *a atart, fi^ « aaatgatart wata 1s 
c*H catwa ataatala* atart (Z)-c* a^TC*a ata arc^a fa^, wtwa Fa atait (A)-c* srfrc*a arc 
arc^a ^aa f^i* wat aai 4FtFt a^PaF aaat'ia atart (n)-c* afTCaa fh atr^a 
atawa fi^ atan (m±) c* srftwrc ftc arc^a §aa^rc* wat aa 1 waa <rctwa srftarc* x aw 
fcala&jaa f^trcw %rcw wat aa 1 waa- 



\.<t I 

Isotope 

\tohbc*i5i ^nt ciric^ *m\<l I O^tf 

c^c 0 !^ f^R>s( ^ ^iic^i i c^h , si^fvbc^ *nx3?n ^nn, 

' 5 K < ^ sffn ^ ^ 5 ^ b'b ^ 1 ^^ : 5c s i > q bv ^ 9 t c ti 

^ I lip^TWf^SaT^t 4^*1 ^P\ <3J^^l53 <PC53 R>s| 

<pct^*i C^^*i 'Ne -20 'Q Ne -22 C^TtC° 1 ^ RR)j( 

%l^l^^C<P C=m1c« 151 I 'Oil^C^lctlC 4p Rl ^f^st 2 csffc^r 

^^trt ^ ^^trr ^?r ; ct ’tpt^ ^ ^?n 
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V5 <i^t->iicui‘ s t«jc®TT ^n 5 ! c*nc°if] nnm^ i cC1c*ij) <snn nnntn, *tftn ^raftcw whc*m wm PiffinJ; 

^Clfl '°ll$.(.' , llu>l*t 'Tt s IW c t <Ml 4.cfic^ (iso = topos = 35fH) I CT^H, 

*i$c&i«m«i ftof5 'nrtcnrt&in w^i «qgt cenftoro (}h), ttotff^nra ^h), (BfDij i M (Jh>i 

ScsncnfflJ CT, (i) 'bCJW *Mc<ws et'ij ilin 5 ^ c»Dc*’': " l (l^c^lc^M' > l^c^s ncni nctfn C^R 

C^Rt *ilii *Tt I col's tick's C*FM Rt*W (TRI niil *Tt I 'sc^ c 4 H c^H even 'SR ’ifitoinnw 
<n<Rij ?n ^5 «rrcn i (^) wen wift wftcnTttonn >^£tow nt «mr®p cnft ^cn, nt 'aic-m^wi 
tow nsnt nra 1 (vs) Mm Rtnftcwo ctora wmn mn$ cM ctora nn 'sittoirctonn ww 1 ¥to 

^n 1 cntn (c*m Na, Au) ’ircn ei<pfto5 m nn ctora 'nnnfa’F ^itoncGin *m. 1 ^\^s\ 

n^toitn ^Oiiivbiw ctoin witoiiusin ^ nsnt 1 4 M% erne's en«? o ^fwstcn ^ 
ctora^Rit m ; n4wii> ^itonttonn nnmt era ^001 


Isobar and Isotone 

(w) witonnia i <m wn ^nm^n ^ Rs?m wtfts PiSRpmw cento o PiSBwn cnffr ^^rrr 
Rntn ^n, cento 1 %g nj; wwtw w i toto ft nwtTn 1 'sntoiinran^ f%3 % 
ctoin nnnT^i cnnn, ’Fnrcnn 'sntoncGin ^cu ^mlwnTFn witonttot 30 zn nn *ra 'srttorrntn 1 
ton nnnt^n Rfcftnun cnft cento <3 Rtmt 64 ; fn*$ wrcnn cento *wm ^ 1 wttorRtn 
nnnt^n cwlw <3 nprtnfto 5 ton stwtn *rtf 1%^ ^n 1 

(n) witonrtto ? cn wn n?m^n ftvSto ^?nt wntn «nt*j f^ cento R?«m o'sn Rtnrt 1%g 
^n, TOatn* *toJ*iwn «n$wirtM n^rt^n 1 cnnn J5 Si - 3 isP^ ie s ^ ’T^nn «iftwicliW 1 
’mn en^ic<w cn’ira fn^to i6f&; fn^ ^icnn ^n ^ cento ^Rit 'wtr i 


I v 1?hI^ ^55 'Q ’Tl^rt c ff^ ^ 

Mass of an Atom and Relative Atomic Mass 
(ns) 3 m. n ft F ns ^t mn i Mftn s ^n s nnmi ^ csft cn, ■■tl^ni^ m^w>icHin mnrs cnnt m m ^nt, 
npnntoF to^s own wnt mn nt 1 cnwm 1^®i%n ncnwwicn nnnT^n er^$ 'sn f^tn nscnc^n 1 cnnn, 




c5^ 


^teS5tl«IW« $f5 ^ = 0.1673 x 10” 23 g 

ifflf ?Pf5 ^ = 1.9924 x 10- 23 g 

^faCSiWd ?t^5 ^ = 2.6560 x 10- 23 g 

©*rft©v$ srm ^ 1^?i *\c^ ^ ^ 1 ^ 

C4H ^<pf5 C^Tc 6 !^ ^<qc^ *»X|<^<P^ ^itcHC 1 ? RR>5| C^TlC 0 !^ 

^tft ^$t f^^hi wi ^11 ' p ft^n e ff%^ ^ <^1 ^ 1 c*t*r 

^fe^TC'er r i ^tMl^ W1C9 ^5^ <p|^H v i!n^l i tf<<P ^ ^ ^ I 

<pw c^m 8 




ntocnn wtcnf^ns nisinMR<F wn - n 1 ;^ 4 x 1 1 ^ - £ = 12 (ertn) 

U.lo /3 X 1 U g 

RR>^ fn^t 4 nRc, wtcnf^FW ’flnntnfn^ wn etwtcnn wm ftol^ nr c’n 5 ®! mnnin wcncnn 1 

cnnn- (i) ^itcgicwn c^, (^) w%wn c*f*j o («) nnto c^t 1 
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iVfah %$T*t (IUPAC (XUf ff®T%1 *19 CTO! ^ • 

i ^ Rt , ®t99 s 

^^5St i 9*tf9- 12 'sn^CTItUm ( 12 C) 49 495f& 999139 12 49R «TC9 '5RTHJ C9ft*l9 j=llc v lfo4 

^59 f9*f9 49i 99 i C4H ch)c®i<i 4^ft> * 19913 ^ ^59 4 * 14 * 1-12 -- 1 ---■ , -^ 1 —■ -* .«.«-»-«« 

^9919 9^35 'Sift, ct 7rc?CTC4 <£ C9tE99 9t99t e tl94 ^59 99t ^9 I 9$tR 

C»ilc«l<l S>fi> 999T39 ^59 


'»C44 — ' 5 KC“f9 


c#lz®ra ^lo'ifo*? < TRsrt e tff4 w 


‘41^9- 12’ 49 ift *199139 ^59 X-~ 

‘4»l4*1- 12’ < 9T^9ltt>TE*l9 '6«W jt ' 5 t^ l k4 ‘4jf5fst4 919 $Sf*VG’ ^RCK*! a.m.u 9^ v* I 49 <999 
(dalton) I 1 dalton.= 1.6o05 X 10~ 24 g. ip flWt c tf^T osiiT 'if3¥f c tf^P ^Tt 

| 41>t 4^fi> f^J^J ^^511 

^foiwrwsi *fl> ^ x 12 


SiKfK S ^fatercia 'IhWMR* 


<p|^*i-12 43 *m*$ W 

2.6560 x 10- 23 x 12 


= 15.99678779 


1.9 9 24 x 10- 23 . 

W ^n e tf^ W 4^* (amuf S WJ *n*ltt *RJ b»bb I^IWU IUPAC >ltWH CT 

4^^ «ml53 Wfa 'bmj d-^oM ^ 4^^ (atomic mass unit 

amu) I 1 amu = 1.6605 x lO -2 ^ I 4<?tiJ ^1^1-12 ^C<P 12 amu 4 < P , 9 43 IVlM 9^1 I 

/. ^^1^ ^3 = ^ff^ v [ft J 9 *1153^1*11^9 W x 1.6605 x 10~ 24 g I 
^C3*J d&Pl'o ^99 affCTsI *\\(M 43 ^ft’R 9531 TIT?T 8 

C9H C^lPl9 <> ff534Hf^9 ^51C9 sJlc^l 2^91*1 953C°1 C *I v lQ^l e f ^3, C*1$ wlPl9 

*nr$c9 wt 3 4^ fiTN *f 33 T^ 3 ®rt ^3 i c<i*m, 91^^53 < ff^i c tR 9 ^ 121 ^©*ik 12 g 9 i 4 *i ^ 1 
1 

^ ’[f^n c t 6022 x 10 23 ^t?u^ ^Bpn^ ^ 1 4 ^ut ^jt^MTasr 

(Avogadro number) ^Bvs I 12 g 9l^c*l 6-022 X 10 23 9l^*i I 


Y2 

44f^'41^-12 9 t9¥t < 2?['59 =-— g 

* 6-022 X 10 23 6 


^59 49R 5 = 


& 9^-12 ^59 


12 


(g) = 


12 


6 022 X 10 23 X 12 


• (g) 


= -Q- 1 - ^ ^ (g) = 1-6605 X 10-24 g = 1-6605 x 10’ 22 kg 
v 1f<3^l c lRl9 ^ 449 <3J<$j<3 4<3C°1 49fl! ^5$ (?^ c^lW5l < 1l5l^l c lf<l4 '&(.$$ >I^H 

^ I 1H <w, 4^49 w® (Tit 'SfH 1 PPH, «ll«IWC-M v l1^l e lf^P ^ 16 I 

v °ifac'3M ^ 16 v ll53^HR9 ^ 4*99 (91 amu) = 16 X 1-6605 X 10 -24 g = 2 6568 x 10" 23 g 

9t, 2-6568 X 10’ 26 kg I ^11 Pi 53 ^t c tf99 ^5?J 18 I ^$9T^9tt99 44"f& ^59 = 18 amu = 18 x 

1-6605 x 10 -24 g = 2-9889 X 10’ 23 g = 2-9889 X 10’ 26 kg I 


*.tr| ’ritTCM 'Q CTftW^ *IIH>l1 6 lft^ W 

Relative amount of Isotopes and Atomic Mass of Elements 

tjfto C9 ^9 ’TTdm 919, ^tT99 ^9^4 «tt^ 9^^ 99C99 I 

$9199*19^1, Sllfl^4 «|f^lWW 1%9f& 'aifcWllDM C999- '^1%rTO9-16, 17, «lftlW-18 

tflJVIH I 4199 '5TR’ff¥4 STlrf 9913^ 99-76%, 0-037% « 0 204% I Klffaw 4lfW9 rfb ^ftfl 
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Is. 4 


Iwtr i 4<rt 12, 4l4*1-13 I STfl^ 98-89%, 1-11% I 

^r$c>iirtit*ra <> rmt c ff^ ^ * *i^4<ii *ff^rM *ii<wmI< 4 ^ f=ra^c*i 

i 

^ 4 R, 44 ft ^ ^orra^, m I( m 2 , m 3 ^ 

v 5(lc v lR # ^ 3t^ m&w a%, b%, c% I 

*1^0 SK C^lc®lH boof& *1^1^ a £lR>fiR ^53 Mj a.m.u, b ^1*114 <5 1^n^ 

STf^fb^l ^ M 2 a.m.u. c *TC?IFP ^ M 3 a.m.u I ^voflU i»oof5 W 

3.W = (aM! + bM 2 + cM 3 ) a.m.u I 


^s?m,<R cetera mm = ( aM ‘ + ^ + cMj ) 


a.m.u I 


C>1$ Wt^ sfR ^ Rc^*f <PC5i I 

I Slffow Cff l fttHfl ijfl> ^WUT>W PRJVM I 4WH ^ 35 * 37 
*rmm c ff5Ri ^5jT <1T^ 4R?, <at*R Sft^f 75*53% 'Q 24*47,% I c£ ll*l(.*id ”IIs»<HPi < p 

^5?T C^fT 4H I 

*rar*rfr ° ^tw, swrfi^ a = 75 - 53 % R'SRflRb = 24*47% 

a«rafip nt? ^ a = 35 , falkfip *tts m, b = 37 


(35 X 75-53 + 37 X 24-47) _ , 

.*. ^31 ^5 CsflfdWd *fRrai 4 tR4 m =-——-- 35-45 (frS?T) I 

1UU 

frrasR ***i asi-jfo* 'sifawtw 16 o, 17 o, 18 o uw *ffiw*r 99 * 76 %, 0 * 037 %, 

0*204% SRT «lffcl«tl*M tBPl HFfo V* ^ I 


towr t 

yjjHM, a^*>w> 100 ft 'tfavm toj *ft© 99-76ft m 16 a.m.u, 0037 ft ^f%rc®R 
^ 17 a.m.u. tf5R0-204ft *t?Rt^ 18 a.m.u I ^$*TR 100ft ^fsiC«H 
m = (16 X 99-76 + 17 X 0-037 + 18 X 0-204) = 1599-9 a.m.u. 

l)o*ill 'aifacsr'l = 15-999 a.m.u. 


.*. 'arflreBfpra m = 15-999 (fcsa) i 


*.bi *m<$ps csrrt»!T, ^w^fin« 

Relationship among Number of Protons, Electrons and Neutrons 

ajRti ^ralSj^iM i^R^a Fi#p srrre *n i p^jR Ft^ftfR, <tr^ ♦raR'jcs $w<wH <3 
caf5i?ra ?R*m wtit ^wr ^ 1 (Thr, csrrSR « ^w<w?w*i « ’Rafw¥n: c m 1 

5.c < n < rtCc*i-a ^ Cdlu*i <3 Pi55^*1 ^fRT?I '*?% *l 5 t c tl <1 c^l W caiu«i <3 PiSDc'Hi 

1^Pr$ ^ i m 'sii^CTic'Picaa at^n e tf^ ^ or ^ i 

^ w '5it5t > iii'5ic < R m m«ut ^ <Rt ^rrtcRt&rca fwsrR csn^ <3 Pi©w< 

^?r 1 sri%f& amt e tP?p ^??ut 1 <voiirw ^fEJ PiPb^iw 

swp^o CT, <ff4*ft (Rftsnt R^(Jt (R CRttRTsT RiHJ»lM CSllUw*! ^f??tTl?f ^HTR I 

'5tn?rtRt ^5 4 'srmt irm ct, c^r ^i$c>ir^n; < R m a ^ <r c^ra 

’1l!q»lMR < p R^?lTT Z 4,c°l C 3 ! 'SfttlRt^TC’l zlu caiu*i, zP 'Q (A - Z) IS Pi55*1 ^ICRI J iisjf*t 

c«fR5 i 


®S TO MP (R-i« 
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ataP a.a ^5 4f& ca, i2c, 13 c-4a aeai 4ai 16 o, 17 o, 18 o-4a atar 4asat3j ar<fasj 
RiSSwa a«?tn i a<TR fa^Seaa aiana W4 «js wait '=ittt?n#rcaa ^ i cats^ cakaa aa 
'Sii^wicCiwscste«atarafaas«rtf 4as$, ca?a^4as«nfaffcwreaaarKa ca, csfo «aiaraPr* 
atfiaPia $aa PSEwa ca*ta aata cat \ $*\ <mi^ fa§£a, catto, twatGa casrata 

4Rt •H'alW atR 5 1 fa^Sa ^ifwltsR a? <^ dplaWHS m*\ a*Caa <R, aMt^ ^f& «t*t atCS; 

ca^ 4ai aaafE) caa^a biaPca* afaia'ta^ ^caa^aa^ i a^area 4f& awd^'orta swifts 
ca, Pi55*1 o cai'C'ia^ casc?j areas 1 

. ataP>*.* t c, n, o 4a to# 'SHteare&tea PrSfra, carta « tcaa&eaa atana a^ i 




a^taft> S5a asarr 

afo# atara at 


cs#a 

fplpllj 

la^Sa 

caii>a PiSDa cs# 

C3f5a ^caa^-i PSPa caf5 

msm 

6 

6 

6 

6 + 6 = 12 

+6 + (- 6 ) + 0 = 0 


6 

6 

7 

6 + 7 = 13 

+6 + (-6) + 0 = 0 

mam 

7 

7 

7 

7 + 7 = 14 

+7 + (-7) + 0 = 0 

mam 

7 

7 

8 

7 + 8 = 15 

+7 + (-7) + 0 = 0 

^ 5—1 

8 

8 

8 

8 + 8 = 16 

+8 + (-8) + 0 = 0 


8 

8 

9 

8 + 9 = 17 

' +8 + (-8) + 0 = 0 

',*0 

8 

8 

10 

8 + 10 = 18 

+8 + (-8) + 0 = 0 


r 

<3^- 

e- 

e 

©: 


^sfFWI^Tt 


ZnS43 


A.ioi frmm^^«tt ♦tfNn s fa£f^iii>i ^srrf^m 

Rutherford’s a-Particle Scattering Experiment: Nucleus discovery 

Swadp satfaastcaa <ta aaar^ja afca a^ae^ fa1%^ fas^f faf %3 af%aso aaaa aseaa i 4 aaarRs 
fa1%^5 aara atrea Sc^caj is»ii fsptrea aiaiawi^ anwr (a) asat fa^aa <#¥# aseaa i sota 
afhaa P^Pa <je3t arfaa^s as cs, cafeara ( 88 Ra), t$wPsw ( 92 u) t$TTp c^ff^a csta caeas 
ass^^ica awn asat fafapM) as i PPars aaai^ are ^ tcaa$a caa a*ea fata cs Paassfas 
Itlasra P'Sfjfsia as a-asar i aaai a-ssata aa® afe areas i 
ararswrevta afbata aja^* 
taasaaa^a s 

(h) rew%s cala caca Ppss 
a-asat, (a) areat carara are (0.0004 

cm <0,), (vs) Pf«as ami$ib (ZnS) 

arraaa^ a^r 1 

atatai^n^a af)a*ia a<fat s 

tasar^t amawn£ sta^ af^a^' 
ssitwr ^aia^cas 4 a# amr catara 
are<5a ( 0.0004 cm) ^aa fae^a 
aseaa 1 carara afesca ca^ea fwias 

arnat® (ZnS) ataaa^ 4 a# 

carat^ia asft ateaa 1 ZnS araa% 

^aa af^s a-asar areal 
a<ea 1 


e 


;->— 

^—»— 1 

f A ’rn'fr 

‘ -4 

i --- \ 

• ) (+)<'q— j-Wftaa 


->- 



fta s matarcrc& a-^at <He 2+ ) fa^a afha 1 


All e-books & Software : www.tanbircox.blogspot.com 













































333123 «tJrc 


3tft3 , 4 e t S Fbft 34 4t3*i C3, 

(b) m 99% 'STtspFt 3*31$ $ <ftg ^ TTTSI « ZnS ^*5313 31 

srfMf^s toi 

(3.) 4c<} 314 < K*l < pn> a-431 vs I CIA 33 C3£4 c3c4 313 I 

(vs) 2p 43 3?3J4 «||9J<|>| 431 (313 ■b.o ,000 43 3C3J bfij) C31WI f33?))vo H^4 f*PW '3Ti73 I 

f^P'*ff'® « 4 3ft4l C3t4 fllils(.<p|v!> f*RWt^J f^WflS 4(33 4C3H > 

(b) 333T2p 'Wft^sp <pl<p| i 4i°i<pi 4313 '53313 *53 333T, c^o^. 4^ 

#141 ^rn?{ 314175 .31*3 1 'sir 43t '=mt 4313 *tft3c3a C4 r 3§3'$3 351175 3hr 31 1 

ft) «c^ 13 43313J4 a-431 f33fte f3S4 f4C3 4TC3, 475 33lf3'5 33 4f a-431 CTIWlpf^ 43 
3J *5lft C4R t4^p 3TC3 313^1 ’rf^'o 31 '5T 3131 Raff's I 333123 C4Z15 333123 
3351 '53 'blt'b ^g =313 31R 4S3 4||t^, | 

(VS) C*TC3^ 411341 4313^3 ‘Rt'Sp? Fl^f 43*. 4rTOI133#5 33, ^5, 333123 C4^3 tRT'SpF 
bl^t^® 3J3 I ftPl ^Ttft *S «Rt^ t>bs)ft\y 333123 31 c4t*jt4 PlvEls^fil^ (nucleus) *lh<P33 < PCS r l I 

(8) 3iwt 4313 3ft3W3 3l3<'$3 f33i3 413 <r3r .<r, ,333123 ftfcfrtiiw «ri' 5[4 3n^3 3f33t3 
C3fc33 313313f34 34013 33R I 

(<?) 333123 *=11413 (H 333t23 3713 1 x 10- 8 cm 3! O.l^nm) 43 13313 ft®f$arftl3 *313*13 (3713 
1 x 10- 12 - 10-' 3 cm) 13$ C*fl> I 4 *313*133*5 Wfl* 33 333T*2f& 43 PlfcfiNW <314 bo 31W13 <314 j, 
34 13 3*5 I 


*.>il 

Atom Model 


btrfc. 4 *—bSs^lspSl*! 3<TO f3f%^ %Jtft 333123 $33 3fN*l-ft?!t4l3 33 8Tt*5 *531 <314 
3331^3 3^3 C3 3^3t3 ^3^3133 3^133; ^5t “333t^3^V53” 3TC4 3l<fbVS I C333- 

b I 3333 plum-pudding 333t^3ff53 t 1898 l^nR'2R®tf^5 I 
31 3t3t3OT^ 333t<2[TTO53 S 1911 %>®OT 3351^5 I 
vs I C313 333T^3U53 S 1913 SP^1%5 I 

8 I C3T3-3313^5 3331131753 t 1916 l^pfcTFf 3-HS|f<4 1 
I 33R33I 3331^31753 8 1924 tSt^TC^f 3^ 31 53l3 3^ SR5tf3® I 


I KMMUrittfr ^rri'317^ 

Rutherford’s Atom Model 

'5Tl3¥t 353T f3^33 3ft^13 ft^lttM ^33 ^if% 3^C3 bis.b b ^Tl^f 3I3I3WI^ 333t13 3^3 "*mz4 
43^ 31753 3313 3^33 I 3l3l3WlC^3 333»1 lR53ft» f^3 8 

(b) 3331*23 C^9 (ct 43 ^ 331^ps 5T^f3^Td ^5# 3^ f33J3R I 4$ 35lSt 3^4 3331*23 C3^ 31 
t^^RTtR 33f 33) 333113 C3ft '313^33 ^33T3 f3©f43T!R3 '313*53 'sjfe 33311 t3^3R3 333123 
33^5 431'flI4 <3 313 RSRS *«3 C4^^5 I ^ 

(^) 33311 ^J' 5 ' I '=['543 (3®OilU33 331^f4 31^ 313T13 3313 383J3 3131^3 bl^l® 


tt33®3 333(23 P|vSf>?J13C4 3f3C3f^5 3^3 3HT3 I 

(vs) C3l3^3l75 p^3 M3ftt4 ^113313 5R3^3 3^ 333123 
tC33d3lC3l 43 (74^ f3®f>3R33 bl3f^C4 Wo ^fl33R I 
33l'51'4 bl^RPr* ft S f$P flic 3 3 *Q 3(31^4 

^33^333JR3 31?P3l34 1^43 C^*l)ft < P '314^3wft'5 <74^3^1 33 
431 1*113313 ^34J?H3 C44M^*ft 33 33^33 3313 *=l1f«, 
<PW (counter-balanced) I 



tC345- 


ftv5Q»iil3 


ffcs o 5ll l tl<1C<PlC'6si v i*w1^ NCVl3«l I 
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aaat^ '*ic®ca fa^fiantaa «rm e tt , atta ata 4 ta* favSHlana atsa'e ata i 
^rtata wls'et^lc'Da atta anftt erica *)c®®iR> <psi*il *^nl acnca <10*1 'olc < p c^iMIs Pic^ *i ^c®®! 

(solar system atom model)-^ ^ff 331 I 


#srr^*m 

Limitations of Rutherford’s Atom Model 

aimawi^ aaat^; vc®caa aata faa* cw aaat^ ^asft ftSfoaia « ft^fiana ala^® $c®i<w>a 
^a^a —®t a^ta^t^s 'Q alWi Miai £Wtf%5 1 fa^ cafaa®taa arta ®ta"*rt®ia ca *ic®a 

ainataa^ smta a*taa, T5K sata tjfl, at ^n^*T5t ^ faw^t % 

b 1 calaa$taa siaa^a , arvf 4 ) < K>n< at^ffafta, ^aa ^taaataaaa. afatasa 5 t>i 4 <i'$ <aa?. arpaat^ f^aa 


c < 3 i 2 jf'sa > aa atat faatH a*ta 1 ^aaafata staTnja aatasti. aa atat aa^iata 5 'ar^rta ^ta 1 ^$ats 2fa*ltaia 
atta ^walswa ^faar afc? ^nfa 1 

* 1 arm' 3 tataa ^r^aiw cana t>i^^ a^® at asat cana ^jtana ata ^ata ®t anttawrta af$ 
fafaatf a*ata tsai wa ^aia^^ana^ ftta ?tta asat® atasta 1 ^$att ^c^wi awsja 5 oi^^® $taati>aa^a 
a^aa a% ^iatt® ^tatt® la^fspatta a 1 %® ata 1 'a'tfta siiiiawic^a aaat^[ at®a aa^vsico ^a^ 'asatftt 
'wat ata 1 ^aas aaat 1 ^ a^$ ®ata® a% tafasaa at 
ttaaiD^caa ftSfoaiw a®a a*aa$ ati> at 1 

vs 1 aaat< 3 a a<rt^t wa caaa attarf 4 at®a 
fat® ana at 1 c*jaa afo fafaaa 'afafa^^tta at 5 ; ®t$ 
aaat< 3 a a*ft%® ^ caata^a srfafwy wt arsrfH 1 
f%$ a-li^lcv© caappp fafe^j 0 caa S®^ 1 

8 1 ®na^m tcaa^aa a^ataa snaaa s vaii^f® 
a’ataa tana ataat aiaiawic&t at®t*t caat ^afa 1 
<? 1 ^^tfaas tcaa^a f^l 5 ^ aaanjFs tcaa^a^cat 
fH®Is>aiat 4 ^ 1 'bica afaa^aa a^ta, ^sta caaa ^ga $ 
affstaca^i 

aaa^fcs cata ^ a^^^aa ®aa 1 %% anta a^a awa 
sw*t anaa 1 ^ca ^st 'arcatnata ■*jca ^at a. - taaa 
^rcamat "aat snatwa 1 



f&at ^..o 0 aar^a^ta ^taa3}ta?i •toMj ssaans 
« Piv5f>iiic->i a^sa 1 


What is light 

^icai ^a 5 staaa fa^t^f a% i ®a® 5 t 1 4 fa^H *tf® ^sa^t ^fa> a 5 ^ ^naa aaaa^a cata a^ftta 
at® 1 ^ittata afetaa atattaa ^aa fa«a%i 1 i ^ftai 'sntata caa catat® m 2.9979 x to 8 m 
(awta 3 x 10 8 m at, 3 x 10 10 cm) 1 'attata afi® ®aat ^earn ^attata ®a^t-?a^i ^ laaa a?art at 
a^ai^ at Hp^jtala (frequency) atat^, at ftu^ta aa^ataa atta ap®Hatt®a attt atta 1 

nX = v (ataacaa), ^atta >. = ®a®tta i %i 
vX = c (^srttata caa) 

H-ii a?ait at a rip n^ i ta ^attata caata v (‘R 5 ’ §^taa) atat ^ ataa caata n atat aaaa <pjiI aa 1 
wi 'attata caata v ^a ata '*p caft a?aaia ^ata^ c^t 3 i ®tt^ c atat ®ta <pca v (‘fa^-ata’) atat 
3 aa*t <p«ii aa 1 . 


- V V 1 
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amn<3jj 




V St^aacm (.■aRjftolW 'a^t- 7 T^Ut 3ml“t <PCS I *3 Ulrica V Cm ^05|-7l^Ut (wave number) 
^°ll ^T11 

WCatm ^95) 1?faf '5Pj»tJ, CT 'srj <l^t4 TJ*tPTR me?!, ^*tPTR WCm TOlI 

4 ^*lj*ih ' s llc*ll m^TO «llCfll '=HC' 1 < P ^*IJ 's(l(.®il mTC^ I C*PR, aw 3f*fl, 33R 3f“D, 'aiRc-s^R , 
#D, Cr#<3 <Q cGlaf%aWd ST5f^ 1 <£m$ 1^*0 ^ attfmj ^05. *iTCTO mjTBa-ta^J « 
ftp^raifa w ^??um i • 

t^Sal^t wmacmi (Maxwell) ama mC<R CT, tr *RR<I TjptJ 'Q WftJ '51fM?I fcvlft f^T«, 'Q 

(TO ^ i ^tsrj ^ amw 'siiwi<K<}> fm^ cbl*a4)*i #o mm ^ i ^trr 

wcm tmija c&Wfto #u?i wmm w mg i aaa fafmsa *t%g w^ti1 

hflCHfl fmjj'*,RR>s(,a?I '3JT® , 1-ta% (igma 5 ♦uli/ilR'iSlCd nm = 10 -9 m) Rct> cifll 5*1 8 


* a$J'@tMf'o<P gf*flg 8 

aw ?rf*iia 8 

33R 8 


< 0.00005 nm 
0.0005 -0.15 nm 
0.01 - 10 nm 

< 380 nm 


wi ^smm-ta^j 8 
caf^e o cBi^aa s 


380 - 700 nm 

> 700 nm 

> 2.2 x 10 5 nm 


Tj*tr 5 TR ^rc*o RR>s| 

^?^t-'^i MiUi^fS) f^s^i 8 

8 380-424 nm V 

' ifa\ i 424-450 nm I 

«rppn^ 8 450 - 500 nm B 

*r\w 8 500 - 575 nm G 

^ 8 575 - 590 nm Y 

8 590 — 647 nm O 

*n*T 8 647 - 700 nm R 


X = 700 nm 


10 1 


^‘(Hzj^uprrw 
10 3 


10 c 


Radio-Television Waves 
, iM vm 3* 

j_ 1 _ 

I0 17 10 16 I0 IS 10 14 10 13 10 i: lo" 10 10 10 9 10 1 10 7 



= 7.9 X 10“ s' 

380 nm 


10" 


10 


27 


1 1 

uv 

r~ 

x-ray 

Y-ray 

1 1 1 

Cosmic - rays 

kfe 


*tmt 


r 1 _ 

1 1 

! 1 

1 , > 1 , . 1 


10° 10' 1 10‘ 2 10' 3 10'* 


X (nm) isgvf 


c? r 


10 io ,u 

l)X = C=v3^-lo'ms- | = 3x 10 17 nms' 1 






ftg *.8 s f^r-cft^-Da ftt4Wd « toiw kt i 

Rfesi *Kn»m Im^ c£tm^tg RR^cag ^sgsa-ta^rj 'q ^.8 «r 1k3i cam 

i 'q ^af^tfw mima aarimra c^a w mm i 


* HAieiMfo* ^ a<W5 H « He >fl!l PlSf^?|l>) Tn I f^Fm«t pjawiwwi) dfW 

^fi»i ®rg^ii a^Fiara «i«j«w (h®#1si c«t^ *tf%t to annwaa ^tsr»RSi Pt®#)n Rtoii ^ 

?.(. , i a<i*i FTiia •I’Ttiasi (.‘via-^w ' 5 rr^r^<p ■TejiU'o ^<1 ^tamsn io 9 k caPt 571 w ss® 

'SPl (Shock-wave) TO Rc^PlR'i ^1, mr^ aaiHWPSI a*D ^ I 





































































to aiarf^fa aaiaa-aaa aa 

Updated Bangla e-books(pdf): www.facebook.com/tanbir.ebooks 


bo* 


Vo I Ca^ft-aftia 4100A at, 410 «fl3T RpfTCaft « W»t-^t?lTt 

aa i ('adC'ils *tfe = 3.0 x io 8 ms- 1 ) i 


aatata ? 'aiaatwtfa, 




'ateaia*#, c = \x\ 

c 3.0 X 10 8 ms -1 
•'• V = X = 410 X 10- 9 m 
= 7.317 X 10 14 Hz 





_l_ 

410 x IO" 9 m 
1 


ftffj cllft, v = ? 

, X = 410 ran = 410 X 10- 9 m 
WB 5 ! ^T^IJT, V = ? 

1 


410 X IO -9 x IO 2 cm 410 x IO" 7 cm 
= 2.439 X 10 4 cm* 1 (fc«a) I 


v&maaa vs i caf^ac«ta^asn^rs?ut i.65 x io 4 cm - 1 ^la fe ^ jtafrt -at a tart ft<fa 

asa I (*U<»!s *f1% = 3.0 X IO 8 ms -1 ) I 


*iat*rR i anfa, 




a<ajT, 



V 


- i 

V = X 

_i_ 

1.65 x 10 4 cm -1 


= 6.06 x IO -5 cm. 




_£ 3.0 x IO 10 cms" 1 

V X ” 6.06 x IO -5 cm 


c = 3.0 x 10 8 ms -1 = 3.0 x IO 10 cms -1 

v = 1.65 x IO 4 cm -1 
WlJ ,\=1 
v = ? 

= 4.95 x 10 4 Hz (®**)l 


^.i>81 *rn^<T ^ 

Planck’s Quantum Theory of Light 

'ataar ^ v i4'® cetcif* ^ic*ii<p 4a 5 sr^ia ^a*t 1 ^sat?. 'si faaaf^jj (continuous) ^eat Sfo'a 1 
fcafataaw^ta cwem <#3 $ aiaart aaa*%i b^oo arm ?m (Max piank, 1858-1947) 

' a tic B ii < ? ■’i'^ic'4 aa'j 4 ! 4)^ stara atcaa 1 

sne^ are ^treta* laaaf^ aa ; aatf ^re a% ftf^sRa afaarca caaa 

a%a ’Ww* faait^ caa ^a 1 a%a ^ faf^> 4i^c<pa ata earn aa c*Mt>a (photon) at 'areata 4)^ 
camrr^ta *1% (quantum, a? 4&*i quanta) i wi'5c*m a%a aRaia (E) ^alafoaeaa atana (v) 
aatgar 1 %a1 <sFft«, 

E cc y 

.•. e = hv; ^atca, e = c*Htt»ia «a^ reiatora a% 1 v cf^S’) = fafottcaa ■^'Faaaian 1 
h = aatgatf^a 5 ga^, ar um ga^ area afalw <aa<. i aa an 

6-626 x 10- 34 care^ (Js) 
e = hv, aftoaare jrtma a*n*aa aat aa 1 

^atre $egaj ca, 'srtta^eaa 'saa% 's^tgatf ^ ^asf& ‘caaar^ra’ asftaaa ^01 4 

'ateata 5 a s f s t < ?ic < p (photon) a*n aa 1 aaar^[ a^c-a aftoFw 'aem ^seaja anart aatea mte^a >3 
a^am caa aaiaa aca 5ci 1 
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^(t\ 's 

Spectrum & Atomic Spectrum 

(i) 8 ^jc 4 fj ^ic^i (5,3 *Tcti 'picm w Pic^i sri^rf^i ^ic®i ^®r lirenr ^i<ii 

(dispersion) TO "ST® ^ (VIBGYOR-G#5TmTO) £P e P a ® ^ ^ TO I 



fsai *.e ? ’jrtu w 'aiRfS^ 

fa'g.SC't?! <PW ^*5 RR>fj ^IC% TOc<Hc<P ?4t^t (spectrum) TOt 3311 ^C^PWl *[4J ^4t®ft 

o ^ > v H'i ^t?ura ^rrc^n 'To 5 i 

«f1?Rteff^S ^4tft 8 C^"R *tJP1 <lMc<P &5*5 '*W fTOT (R^jf'ixp 

yRRT C*I ^fC°ll 3TI, v6Ic^D *1-^013 ^IC<P *Tt l fsfWSJ *\*m <JC 

FI^Rl ^3TC*T ^5 ^1^10© <R*t ^t (£ * °l1^*i OT^Tf ^T?I, <llci*l ^T^TR 

« > y H r l- 7 TC?tJT ftm<5 1 ' p fSt^Ff Wt 2Rlf^5 ^C?RR (7J, 4<P<P ^Tt^^Tt (line spectrum) 

i >dw^ ^rarnctf^ c^tt Tt *ihinMfo« (atomic spectrum) ^ I 

SI’fjjfTO 5 ^4l^)W> CT w^5 C*ft«f (band spectra) CTO TO, ^ ^ITOTTO fTOlft 

^^pvfg 'SR/T^ i3<p^> "il^wsi TO?, ^51 -^<5 iTO? ^slc<P ^HPi<f ^<1^1 (molecular 

spectrum) TOt C<IC'® V IICS I TTtTO'F® (.Ck , t*l ^4$t '4'olc < t C'lTOl 331 »(T I C&l^^la fapPfK.TO f^f%^ 

TOI4I3I I'O;} T 1 n ^i'» <U<J^J*1 < PC.S t^k’ld ^4l^t SR 4 ! < PS| 331 I 

froi%t srsrrn tor ct, aero 5 cto 3#it 'sto i ^4r% aft ufo cm 

W95l-tTTC% 3t ^TTCTO ^srfM »t%a msl | ^rt §^ift *n^ c^wi^co 

<i4ic^ $3*5 to*i 1^1^ *n^ ^ to i cw- <?nt^rR 'stbr 

cto 5 c^rpn^t , ^tPwra , m*\ cto 5 c^^i TO#?rra 'smn cto 5 ^ *n?\ f^ 

^301 

(\) ^taU'StHd 
-q4l^1 Tt CMt ^-tl^l 8 •^15 «TO 

FfC^I MT i-I^C^lCetH ’Utc^ C5S53 

5*0 *ll^<5 1 <i>d < ?, t>h*il <pfll 5,c®i 

’trrora c^w csfc^ c«tFn4t 
'srrcro -sit51 4 f^sf?r® 

'=rn?TO 5 cmc^n?^:^ tstwc^ra 'si^rr 

f*l(.il ’1% <PCi5l£lir<P < P C?ft5 C^TO 
W^JFTT ^^1 ^TC®TT C^^Tf ’C 5 !^ 

TO I 4 ^ssj*f '5TtITO 5 CS^’tCTO 
TOTTOC^ 5 ' ^Ciia l C^HH CMt ^4f# 

■^1 ^4fft TO ^ I fTO ^..'!s s '1 M»iimR4 \ 
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TOTO 8 TOTO Sff?BTO ^5^ TOTCRI fTOf^T CTO R<fl%I 

toto tor ct, t^je, »i1to «p5f^ ai^icsm ^ (h 2 ) a«CT to^tt^ (H) <#<1^ to i 

'3R«?tJ ’ITOT'JiT $W«WH <tf^m e t cron tos TOT ^TCTO ^ 

w *iiPpcji bc®i i *iRm t5<R *il^cii Rc°i vS^nU^o ^ctosj'T’Jc 5 !! c**fc^ *f1ro Rlro*! TO*? i 
<PC°1 ^W^l^RT Rl'Ojj •ifo^oca PfC3 ^tPI I TO»T H-<TTOT^3 RR>jj *lli$-*£>«$ ^.CT'pIR 

<£&% Pm fWre <to i wi ^ cro ^ < fi% "iwirf 5 ! c^rt^prr Prf%^ ^ i 

fas# ^rtcsttercro ctot <#% ffei ^tfWra tor, $ttm tor-to AiScHaiwrom cro ^ < fi% fa% 
to 'ros, ppr (i) $#fas $c#i<wh stfro *tfo*ro fro 'mw ^r h- - *##?® to ctor^ 

airor to, ^toto tottoto fafae? tot i ^a<i ^ *r%*TO crop to, to, 8 <f « 

<ro *il^xi>w fora toto wi tosto (ii) tor fafas?, (iii) <ur^ fafaer, (iv) grro^ 

PiT^'st, (iv) *pf5 Pilfer TOT TO [P3J ^.b- TJ^faJ] I 

(o) ^ttwf^ TOfr#? fafa$ faro% aftro Mtro s^jrtu ^itto toto ■src^a 

<h<wmR«$ ^<^#<1 fa%^ »n£i R’lt Tim toitoto TOst-Wij tj^srr tot to 1 hw<? 

(&. (&. TOTR (J. J. Balmer) CTOR CT', itTc^s 'asw’t-^‘i^JC'9 Reas '’TffaTO T?RI 3^1*1 <psI TOT « 

A = K ~r —7 ; 4TOR, X = ^^t-Mj; K = 'TO^ffTO =-T^~i 
n 2 - 4 ^ n 2 me 4 

n = 3, 4, 5 . . . . STC^fa <^<?nT I 4TOR c = 'stor CTO, 
h = SI lews ^<p, mfl e^I $.c ff is\jj(.'is ^53 *0 bl^ I 

4$ '=H-ij'»lc < q , G (?Rt ^It?I I CW, 




^rtR, r h -± 

^*fTR v = RWt Rh- C^ 5 1^5?Tf^ (Rydberg constant) R^Tf I Rh =109678 cm -1 ; 
3VR^F3*t ^evo Pill's 4RI?5 Pif^C'ets RP>jj »il^c*Ht (nm) 'S <lft^ e t 5 P t f <P®ll<P*l CT < P'o PlCT 

c 5 ^, c%u$ ^ ^ i 

Rt?rf*t ^..vs o A,l^cqlc«t»i R^I^Ui <NIj1 PtQc«t Pil^g 


TOH<H Pntf»t* 

TOT? PiRcSt 


*U?m, n 

»Tt^CT?l (nm) 

f^TOT^S TO^T-^T^I (nm) 

3 

656.279 ' 

656.280 

4 

486.133 

486.138 ’ 

5 

434,047 

434.051 

6 

410.174 

410.178 

7 

397.006 

397.011 


bti.o'b RltcSR (T. Lymen) 3ldilMf<<t> ^rf%^sjf5f <rf*tf <H^FT?1 

'4c?w>rD 'srtfwm ^t<R i 3) «ii^cii»i «ur® i ^ ^ ri|r3 

P*)^ 9 ! TOT SWI*I TOT ^TT?T o 


v = R ^ ^ , 3KHR n = 2, 3, 4, 5 ... 3^f 


bisoV f^8# 1^61 (W. Ritz) arot TO<H, Rt QiJCTO (Ritz 

combination principle) fec^c.4 ^5 I ^RTCS CT CTOT R^l^lc'o RI^>^ RltTTO 

TOBSTR??UT fRC^I'J RffTOT TOT STOt TOT TO ? 
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— R R 

v = 72—i 9 ra*rri?J «rj ftfWf i ct ctw PiQwm srj x PtfJfa <w y 

x y 

’TR *fl<I e t TOl x« y-43 *TR ^-R^UT ^ ^^Uf fccnfc ^5 «ffra I 

^ fakers ^tf% SWIt-M (F. Paschen) i5s.ob- f^T^f ^R W t f^va aftf iWffH 

^I^UjIwws v lliRMfa<P ^fl%5 afl$H 'Qtftnm ^?R; TJT *lTtr^T (Paschen series) R1CT 

«UF5 I ’tao'Sft'o 51s>** laP&TW 48F. grf^S (F.S. Brackett) <3 ife*8 4. ^5 

(A.H.Pfund) 4*?5. 141*11^ls lJT» P>;} Pile's? ' a llfa , » l ?ls ‘HS'i , >45 •jfiJ Ptfaet (Brackett series) *9 

^T* Pifaet (Pfund series) faeces ’ifaB'o I 

^\w\* fafeg ww ^uhiMW4 *r?nrt^ jm ^ faftg ftfl i ww 
'ss'wl—£ l^tj Pens RT*ffa*t *t3tas*f AMI d«H*l ^sl ^IBI 8 

X = V (enr 1 ) = R h (enr 1 ) (\ - ^ j 4RTR, n, 9 n 2 1.^ ’WlTf I fafag PfaW <4Xtt *TR 

VJM ”2 J 

filial 8 



(Lymen series 

n i 

= i 

n 2 = 2.3,4. 

... [ ] 

PQ;«t 

(Balmer series 

n i 

= 2 

n 2 = 3,4, 5, 6 . .. 

.. [ tJfRR ^*P»1 1 

ftfaost 

(Paschen series '$) 

n l 

= 3 

n 2 = 4,5,6,7... 

... I w*nf^5 j 

Placet 

(Brackett series 4) 

ni 

= 4 

n 2 = 5, 6, 7, 8 

... ( ^I93»l ) 

^5 Pictet 

(Pfund series 4) 

ni 

= 5 

n 2 = 6, 7, 8, 9 . .. 

...[ 'SKP’l 1 


*•<? I W 8< *ffa*53 (n = 4) Mfo 

(n =2) *4Hi«fa« ^?r, w ^ owm w xw <fl^ftfo?rc e ra xw? 

*PTt«fR 8 ^rra Plfaer *n$, 


X = R nf-l-^V 

l n l n 2j 


1 


= 109678 


*&-i) 


n! = 2 n 2 = 4 


«mwr fowrf $ 1 *, Rh = 109678 enr 1 


= 109678 cm' 1 X (0.25 - 0.0625) = 109678 enr 1 x 0.1875 


X = 


1 


1 


cm = 4.8627 X 10" 7 m = 486.27 nm (S'ss) 


109678 cm" 1 X 0.1875 20564.625 

fafa'S't 3PtI3 450 - 500 nm 4)?I *fWT 3)8inn PtfasHd ^C4 I 

fcffRiH I t H Wl l ft * gt^t Prf^RRI (n 2 = 7) <fl 1 

(r h = 10.97 x 10 6 m- 1 ) 

ajptw. 

^IcVG PlfacerS t<t*llil, n, = 4; n-> = 7 

/. £ = 10.97 X 10 6 m- 1 ; £ = 10.97 x 10 6 nr 1 (0.0625 - 0.0204081) 

.-. X = 10.97 X 10 6 nr 1 X 0.0420919 = 461748.1 nr 1 

.-. X = 2.165683 x 1(H m = 2.165683 x 10 3 nm I 
tt lit MIR 0D-J8 


»t*ll*lM 8 fa»<il(.*fa ■n^«wt s l W5, 
X = 10.97 X 10 6 m- 1 (\ - “x 


n l n 2 
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fcrrm'f v** i mprwft* 4<ftfl4 *n$o4 Pifow# C3r*rr 

cm Sw+Sw* PfoPre 44«i-*tfj 454 i (R„ = 10.97 x 10 6 m- 1 ) 


1 %59Rtf4 4§to44 4^5, 


1 


f = 10.97 xlO^m-' h-i 


1 


1 


sil^C^H PlPter4 0*114, n, = 1 
n 2 = 4 


= 10.97 x 10* m-> ((7)2 - j^i) = 10 97 x 106 m_1 0 - IE) 


= 10.97 x 10 6 nr 1 x || = 10.284375 x 10° nr 1 
* - ,0.284375 x I0» " ' 97235 * 1(H " * 97 235 ""* 


X = 97.235 nm ($*4) I 


Bohr’s Atom Model 

9441^4 4^4 *441 445$ 4TO 914414^4* 4^ 4114114 «t4J %pi 014 (Neils Bohr) bj&b'S IspfctW 
'lis 144TF5 944t^[ 94 * 1*1 <pt.s'i i ot4 94411 4C'b*ifi> P*wi»i) ■sura tno^ Pilots'® *i%n cs’isitin 

'®oqs ®94 9t'sf&'a l C^T3t 44411 »ic«c*is Ital4*i»|51*14^4 4414 '510 t 

(b) $t*n5wfl w w 4t Mfrmu m «rm*rt * 444114 444114 94*5 waf « 

314 44*5 554 C^#^5 } 414! f^flsTTPl 991 94 I ft®1#4l»1W O 5 ^ 90 45045$ fflfe 4%4 

1^1 9*14 4^940 $ «R1^4S 5TC&J WTC4J45 $0<W>441$. Pi®1<MIW4 bldPtO '9!9'®4 4*0 I 4$ «IM^W4 
■444 , ll's 9t*n44 ’iiPPuls 99 1449 OO bc°l I 'SCS 95^4 ^5T *34^ 9*0? 'aisHH <pscs , 

'O's^'t ^1 OH 4% PP»s*t 9t C4194 ^40 *41 4$ 4>‘>l*44*l^9,c < P $49 ^¥44 (stationary orbits) 41 

'4%*Sfl 41 «<4Pt 491 44 I 

(4) $19*5 W4 W909 4t4«n 8 Sfffcft $#$. 4^44 41 4%*5W '919^94^ 

$C94ll>04 O^lPls 1 *5404 PiPpJ ifl4l'^1 44 ^4® 41 4*1 9*4114 1%59 90 I 

mvr = 2 " ... (b) 

441 (,*1 m = $t44(li(.'is >54, v = $c*l < fiI>C'is 949?4Pf* ’iFbcs^t, r = *^404 41191*1, 

vr= OtPl45 04, h - 3TC®44 $9*. n = 94$ 9?4J1 9<fl«, 1, 2, 3, 4 2T5f% ^ ^«4Tt I 
n 44 444 4TC44 ®441%% 4^4 4414C4 2(4^, 1^4, 3^f% 4444 PciPl 1 ® 44 I 

(4) 4%4 C*ft4«t 41 f^4*f « 

44l4l ^PJJs 4l4*tt 8 444 C4R 
^C44$4 44»fD 44*14 41 *t%^4 4C4 
441 *t%^54 41 44*R4 #llPKti t)C*l, 

444 ^ tC44S4 4141 f 5 #® *1^414 
flip'® 4t PP'P's 44 I 444 Pm 
4%^4 "4C4 Sd *|p)j'»ts ®Ttf4C4 514 
444 4l%4 0fl44 *44^.444 S'o “Ip-^s 
4C4 f4H 4f%4 5C4, 444 

4%4 PPs4 4t5 I 4f4 944 4^9C4 
tC44^C44 4% E, *441 %H4 4^*tC4 
^44^4^4 4% E 2 44, 4^4 Pf^P'® 

4% ^C4 AE = (E 2 - Ej) I 4 4% 

%^J<s C5f*44^4 f4%44 %C4^4 14^4 ffitB *.s % MIMS 'TOW *0 C^tT ^<(1%! ®«41 

4E4 I 3KTO ^ail44fC4 C4 RPrlC^ 914414 <3 ‘39 5 44-4l4]l v 1404 414114^1%® 40 § 

AE = (E 2 -E,) = hv ... ' ... (4) 

!4«$K ^ 9144191445 4 < fl^C5® v (‘14®’) Prf 5 !® <54# C44I C441 410 I 
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.Clift's ifa 

AE = E : -E| = hv 


e>r\ ts vs 

AE = E 2 -E, = hv 

E|*rti RPi^ 

E ? i1i ftW? < ?’4 ,9 f5i 







i ^rrt?r 3 1 $ w*twd ^mjt 

c^ra W3m ^iw, *t%3 $«3 cxu? ^oijicBrwsi '=r??u 333113 435$ $733*53 f3%3 

CMT^^ "TO 5*?lRvo 'SR39ft?i f3f%jj PlPPi 3%3 &5 *lRs-Xi<1 31%73 573 | 373 *ff% i 3 $<^3 >|f373 
%73 <$ tspi^u ^.i^naicer'i 333113 $c«i<pjH 3% fa%3i 3*73 43$ %s 3%*i>73 fro 'srrcre 3173 i 
^ fa%^ 7331 3<fi# ^ ^73 31735 i cm -^m *7® ^ftogiwCTs < rra?n < if^ asm 

^{j^i-^t^tn Picsel'® ■ > i51 < ?ji e t 57$ 3T03t 313 i 

5 -* x [ei?-55?]. te) 

'tftat mi srt^s ^itwaiwHd fa %3 3l%t3 43* $ 3731 * 3 ? 3513*3733 

xm ^3 i iffisus ftf%3 cm %ij73 ^33373 sn#% 33 % 

$7*i3UlH $*5 3^33 n 2 = 2, 3, 4 ... '5C5 n , = 1 %3 3^*373 7*17*1 ftf^d $33% 3311 

rw < r 5'1 $^ 353*33 n 2 = 3, 4, 5 ... 375 ni = 2 Pit! < p , »M 7’4 3WI3 Pilaws $<*>3% 3311 

$734$H &5 353533 n 2 = 4, 5, 6 ... 3^% ^5 n, = 3 fill 3^373 3117^ %%WS $33% 33 I 

$c*i <1*5*1 S'D ■? , *p33 n 2 = 5, 6, 7 ... ST^% 37® nj = 4 Pin <pt 373 317$tJ PlPc'sis $33% 33 I 

$7*1 <$H $*5 3^33 n 2 = 6, 7, 8 ... 3^% 37$ rn = 5 t^f 35^373 ^5 %%75?I $33% 33 I 

3l$MjlW(.*ls 3*ll%.*i %%^ 7SJ313 $33% 3.V 3315731 7331731 33 I 

osi c*n$ wwa#*rrc*«F5t 

Limitations of Bohr’s atom model 

7313 33311 305 7*13 %T13 ? *F5P i f^5. f3W^3 t 

3 < ft^3I 3T13T1 ° fine's, 7313 
33311 ’re® 1 ! 333T1 O 

41$U!al7W3 ^ 43! t7»T3$3f3%$ 

*51133 (7333 He\ Li 2+ ) »1>j73S 3*f%l 
311311 3!37*5 313730 433%3i 

^733^3%$ 333T13\733 3^ 

^Tt*m <P$OS> *TtI 

3 < ft#73 73*113 371311 i 

Mt?J*5, 43! »)%H63 375'SI 33 

3%*573 $C34$Ma *4131^3 3$73, 

7313 33311 3753 <3^3173 3 < fl*ft7'5 
4^ft> 3*73 C331 30313 ^311 

O 'WHJ 333113^733 
'313733 7331 3^ '5[f33^53 ^ 33 
3131 35)^3 3S?I73 7331 313, sjPFD 
73313 79ftT3 357335^ 7331 '33^313 
3!?I73.1 731733 3^53173 43 73R 3J13TI 
73^ I 3(331 7313 W317333 , ®R133'373 
firgT ^ I 3S|ldfO*5 43 3J13T1 313 
35733 I 

^35373 ^733 ^) 3 5I3JMH O 3%T33 * 7313 3^531733 337573 73% 331731531 331 33 

$J$7«M3l*t (Heisenberg)-43 «l%’0?r5t 7373 s I 7313 W3173 333I17'5 43^ 3373 3^373 

^734^7H3 OR^SfH « H13 *f%733 1%%$ 3531 3737^, 3f 4 31^7«F13T<f ^1% 3ff5 33 1 ®3 I 
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aggt^gg>atwg %na*<r5i twat <agftaa*i ca, 4 g'saia >wfi> g T sata. at 
acaa fags f^PHt aas 1 cata aggtai awwg 13ft a*rn faaa aa mm aggtfos 1a1%s tftpssa ^ 
^ (^) 4 grfr*&g>i4wg acaj $w 4 d 3 w?i ’aMtawa Rfoacaa ’jf^ 'sa, ^ta ^M-ng-g^aTt 

v = (E 2 - E,)/h arat gg ; <5 ^ faaa 'm gwanStaraiw saif'te 1 

oiPnm'Sl^tfa 

Heisenberg’s Uncertainty Principle 

^waujcga gsai o atf awta ^canai^ aiftfgigww saia ^caa ca, aft wh 

afe^ta <*«tra «m*<h fi('4*i'»icg fg<fg gsgr ata, ^saa <$g 'saw*! fMa «iPiIt>'* aw ac^ 1 'aiaia £ 
gsgia ^gcaa fa^^rsrw fa% aat awa aw, ^ ^g wan ft<fa aca a^ 1 

>w$ to twa^Bwa 'SR’sft caag WBOaia caw ^gc^g ^aw 'SRpata « teabag 
^sgwa ft<tg ^gw ww ^aa $wa$wa «mwtr « ^sawa ®^>cgg atwa gear fa^Ct f*i at 'afa’wst 
caat cag 1 fspfrw Ai$wni *f $«cgg 'afawsia %na awj ®ii<a a^ga, at 

^ttwaattfa 'aPi^gui ^ area algfw 1 4 fife 'ar^arw gft Ax «aat. Ap ^a^t to fa^fo 
$w^iwa aara^a 'aa^ata gst*w a ^acawa gfaaiwa ^wa aw gg, ^w $®g ^wa awg *l*taa 
srcwa $w r~ ^g aiwa m aata aca 1 aifa 

4rc h 

Ax x Ap > — 

^ a^tasga are ^an am eg, ax >sg<. Ap atftgg ag^aegg aj^iigifaa 1 4 v*gi teabag caa 
aftwiw ft<fg ^aw caw ^aa Ap ^a ^wa aw T^sa *w aw 1 >a watg Ax <ag ata cac® aig 
'a^ra $w^Jwa 'ag^ata IMcaa ^wa aw cat® ata 1 giag wig, $w^Bwa caa w?wt atf) af^awca 
wus caw asai a^g a?R area* aT 1 ^nara twasfiwa wara (asar a^) al^aww ft<fa aat^s 
caw <ag w®a actfg cwt atw at 1 


*.*h ^ Tsim T&m n§i^ c t 

Wave Mechanical Model of Atom and Schrodinger Wave Equation 


W aaah a-^qs ^«tt 'Q V6‘d»1 *fC^g i % 3*ff^RT a5)a»fla 


caig aggta, aww ^w^aw ’aa. ^at feaca a^fat wt gcaw 1 ^<>^8 ^a>rw taw^t ^ 3at^i 

(Louis de Broglie) W 34M 4Ca*l Ca, ^Wa^Wg ^at 'Q Wl ^sg a^ 'STIWI C^lfllth UTWW 
a^wa 'silica cwIRag a%, e = hv 1 'aaaf^g qt frpft ft c aa a^aig ^g « af^g gg^gj^i 
'aiaicg, e = me 2 , ^atw maagsaigwi e = cw^wga% ; c = 'atwRwafe 1 


^g a 1 ^ caw 'aragt ai^, 

Q 

me 2 = hv = h x ^ ; v c = vk 

caw c ata facg ai5, me = jj~ 
caws. wfUwg w = m ^g<,agg a%caa = c 
^'osit. me = wrttwg \sacaa 1 
.•. wrtRag wwa me ... (i) 

ga^i w swig gRgg ca, gwta g^gsatg gtea^ 
<aw ageag waa atf^s atw, gig caarg'o ^awrj 
aftaaiafll siww 1 



ftg ^.s»» ggms gw 

caw 5 . 5 agia g^^aig caaig, wwa p = mv; ^sw^g grg^g 1 
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$ 

mv = ^-;3T, A = hx^ X = 5*RR W^t-i^I | 

^T, 5*RR ^ 7 ^ c tra '$^en (X) = £ij<p (h)/^3^ ^pcft «rf (mv) 

4 % g’tft?! RTFI -pff^fbVs | 

^fWJ, ^(.°T9MaC.*1«l W®1 *rft^ tf^f 5 ! <K<5 *|%»fl# ‘$t*l<J\iil fcsfsi WT $.£*!£*; TH 

? t^ c ti ? tra ^grf^g vn <j<^ ^ i' 

W '$W4&W* Wt ^TMTt 

fa 3 5 tf®ra ii'»<jii «i*i>iiw, ftf5fjpait>i< bi<ftc-$ ^ww *rw i $ ^rpstri 

^ '5R3«fR C3WT ■Jim I WR r ^TPTt^fafa^ ^T5?3 3c* 1 4»iEMd ^TWt-^T^J (X) «H?I 

< J < t 5 1??Ul?I (n) *J%5?P is.'z I qfa 


2nr = nX = 


n x h 

me 


x'=i 

me 


mcr = 


n x h 
2n 


4«fTCT mcr = «IM'^H £ n«1 $l*l«fifiW* C^lffa ^ ^ ^ ^%5^P I Slf'S'll* 

cm ^IW* «TO 3«R $C»HsJiHW 'SiW^W «MJ ^T **II m C^TR 3TWTt m 

I 

&m*\ v*i i w *f?rm^5 $W41H ^Sto MUroa ^rt far* *^*fW <a^fl> 

*{^ ^dw ^ssvi ^jP5 *^nt^ ^t t*m ^fi I 


R*Tt*rR i cm WTR mvr = !r- 

2 n 

.-. 2nr = n x — (3$ *}«R TO) 

mv * 

fe. 3^^ W&, X =— 

- mv 

(i) ^ *m (2) ^r^rw x *rr$, 

mv 


(1) 

( 2 ) 


2nr = n x X 

9* ^WW* (.<1*11 &, '^C’fCifl 3*TR R^UT, n = 3 , 

.-. 2nr = 3X 

.-. «sn ^TOI *lQft = 3X 

o* to*iw* *i®ft *ii«tfH%i $pm$pm (X) «m 9 *p 1 ^j^m. ^ 

3WR5 «iM^9it*i *i«wjHfe 15 me*. 1 

^®*ft C*BJ ^C*1^R RR>»j <p , »f’1c'4 3*fR Rt?UT?l 


C? 


s<^ N 






^cji 1 

(»t) gfewiuu 

C^TjJ *RR1^'SITO*!- (i) 'srf^^TTST ^ll'b, (ii) ^w^ws ^*tt*f4 9 'orr^l < TC*TCI 

R^5 43?. (iii) I^RS “ll^^css •TfS'lt ^f<l 3TNTf f^^'o'olc^ f^C5 ’ilen *TI I 

^ fww 5 i e tj aRafW ‘ p i^rr^ i&m <*iRhji 'stcs^t srsk ^?r i «a ww 

ai^afw- (i) 5 c*i<^5hw wb^ 9 ^®fT ^5?i srstc i (^) «a wwt^t 

*Hi^ R i SO^ih^ bKfnc^ M3iwf^ ^tnRR «rn^ i ^i^il tw^iPRi 33T«irra 
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tot 43 ft frolic (x, y , z> ^ aftrot 9^439 

31C9 9Rfb<5 * 


5 2 v S 2 \^ S 2 y 87i 2 m 

8x 2 + 8y 2 + 8x 2 + h 2 


+ (E - u) V = 0 


4 sfaara5 (i) m = $C*1<WK*ra 'sS, (ii) E = (M> (iii) u = 

f^lR)-lf^ (= —), (iv> h = 3 i w 3 $ 93 , (v) v (psi) = x, y, z = troifti^ TOftf^9 foilu ’irora 
TO 5 I 


\ 1 > (psi) G V 2 43 £<ft$J $ (i) afi58?TC33 ftfft 'arcs<t4 »l3tas9 (second order differential 
equation) TOt913 TO E 43 C3 39 3^93 ftPft* "STR 9T'031 ^JT5T, 4(.>m < P «d$t«t*i TO (Eigen values) 

991 99 i 4 99 to to 939 t , $F 5 w^^rt RPftJ i f %*59 91 'si<jft‘&c 9 ^939 i ( 3 ) 999133 C 99 i 9 e 
49 gcroFf?TO99 to# y 49 , q ^ss®3psjc*nftc99 totos i TO9 £ ftcra to^s to®i to?r, 

\y-C9 'atl^oari ^KHH [Eigen function] 991 39 491 E 49 TO , ]C3lt.‘t > 'atl^W'i 913 <i®il 391 ( 0 ) 11 / (psi) 
C413 TO39Tj C3^, 4fi> ^M. $(.*!<?£ M3 'SfK.'s’lfI ft'^ofo (amplitude) 999*1 <p«l I (8) \(/ 2 49 9T3 

ftr*i 9 ^ 999*1 to 1 \j / 2 43 afofl> to ^c*i^ 5 c 33 wto $3TO TOt 39 ifTO i C 993 ftPft> *f %9 
tro^ro *rsmj toto ft^frorcro TOfro cro ^ 3C9 ^ y 2 49 to cto wrt to i «t) 

ftfcftftHCTsI TOtro C9 ftPftJ faw^pp TOPI CTO ftftfc *t^P3 $C*I4$M9 TOTOPT3 Wil C9ft 
C993 TO 90 - 95% 39, 4C9 5 ft®1^ 3919ft**5 3#^ (orbital) 3TC9 «lfaft'4 TO3 I ^TOR \|/ 2 43 
913R5J3 999I3W ftft^ *tf$9 'awRlUw 999*1 TO 1 

9^59C4 939t3ff3 ft% TOft? 3t ^W3\ffW3 ftft^ §9*f%*59 G 'S|9fti>l*l TO3, 95T 

9Tt9TT9 TOT TO 999C93 99399 3R9TITO 9TOT9 TO 33, 4S99C9 CTO1$t9 R^^fTT TO 

33 I 


Quantum Numbers 

t4Ulltft R?1J1 8 CTOfl>19 9«lRul 'silkies 9391^3 ^C*19?SC99 4^99 3T *I%3TO99 '3ITO (size), 
3W3 ' a d^‘l'o (shape) G <pt 3C331a]3lfai^ R'tjl-n (orientation) Rc^*!^ 33533 Fb»ilu 

3lf*l nctJt.31 431^1 31?T3t3fTO 3^fl^t3 ’li*t f3C53C33 TOJ ^C3^C33 '3^ 33T33 (spin) ff^tTO 5 
31ft ^TC31 4 TOffi 3lftC35 €^131 ^ 1 3 3?3Tt TOT 331 4 TOf& C333I^m 3<3TI3 TO 33 % 

(5) 33R CTOlrt>13 3?3Tt, n (Principal quantum number) 

(^) TOl^TO 31 ^Rt^Jlft c4l3l^|i| 3t3J1, / (Azimuthal or subsidiary quantum number) 

(vs) C&R^ft CTOT^13 3t3T1, m (Magnetic quantum number) *3 
(8) (3*131^13 3?3T1, s (Spin quantum number) I 

C^lflltM 3 n 3T13 ^ WH 3TO^D3 aftfil ^C33^JC33 3l%^C?I3 ^W3, vstl^ft, 1aT3rt§f3 fTO 

fTOPl G vspjp 33133 $C33iH>]C3l3 »j^v»IM 3^ 3RI3 TOJ TOffi CTOftTC 3?3J1 3C31TO 3C3C31 
5 I 3313 CTOrtTm 3^01, n * C313 333t^ 3CTO TOTO3 3331^1 ^C33>]i33^3 PlSQ F 3 l 3C3» 
CTO 3TO ftPftT ^1333 TOftU 31 3%W3 «|I3^3 "TO I 3331^ $t»13$H3*[C33 TOftU 3t 
33t3 3%W5iprp33 3*ft3 3?3TTC3 6313 CTOrtTm 3?TO 331 33 I 33R C3T31TO TOU1 33ft? 31 
3%5TO3 31333 3333 TO I 9313 C3331TO 3T3JTC3 5 n 3131 9313 TO 33 I 43TC3 n 43 TO 1, 2, 3, 4 . 
9V5ft> ^ 3133 I n-43 TO ^ft3 9T<5TO TO3 3R3 ^ 313^3%! ^C33U?W3 3ftt TO5 31, C3 TO3 
ft©l>3l3 CTO* TOJ 35^9C33 ^3^X3 ^ftj 913 I C3I3 TO3T3 '8|^31C3, n = 1 TO 53 3%TO 31 K-C33; 
n = 2 TO *3 9%*53 31 L-C99; n = 3 TO vs3 3%TO 31 M-C33 I TO^9TO3 8< 3%5TO 31 N C33 

R'ejlft 33 I C3 C333 9313 3l^ 5, $C33 J ic^l c t> ^133^3 3139 ’•p^vsl 3C^ 2n 2 I 
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afwl^a 5&a 


555 


^ * i mfeym at c^i?rrt>ra ^^ut, / g aaat^s $ m«1 H tarrar ftaa ^rr afoft <s«rfa 
w^si me *fjtiw ©*w%*5t5 firsts <*m\ <o*ft ©w^ja aara»f%* 5 caa ca ©a 
^t sw^»m tsraj ca catat©ta a?sm a jays aa, >t^ i H ca me ra ^?»rrt aat *5 i 
£*141$ h ?T?«tTte m | c^mm JR«IW / W 3W aaf 35 I T 45 TTH 0 

< flg(n - i) atra 35 i / 45 ata aiat ©anf^Cfid mf© 331 / 43 ata o, l, 2,3 3t*t 

©a*t%*53£a ^l[tfw s. p, d, .f313t f5%$ aat 33 l_ 4R5 ©5»1%*SC5 a©5W ©WayJa*|WR4k s, p, d, f 
aat 33 I 93ta (^11^ a?ar n 45? 533# Catateta.ataTt / 3Raa ©<15 fa©5 5R5 flai l s 
© t T*t%^sg 3t 45fai>ia '’taat^C'S 3R3 5 1 


95H 1, f^55, n = 1 3C*t, 1 = 0 

35H *ll^S'«®s, n = 2 s.c.'l, / = 0, 1 

a«rR*t%*55, n = 33C5, / = 0, 1,2 

S3ta ‘lltf*i5,n = 4^FT, / = 0, 1, 2, 3 

W545 n 45 3ta 3^5 © v l‘lftf*6C{W 5?*lTr<3 ' 
2(2/ + 1), 43tca / = 0. 1, 2, 3 $$]# I 


5a ©a*tfj$*s<i is 

tstfl<? 33 ‘l1tf*S£5 ©551^*55 3fi>, 2s 2p 
'stftt «3 *(1^515 ©5*l1tf*sa ofl, 3s 3p 3d 
'stft'? 8<f *lltf**C5 ©a*tf%*55 8fS, 4s 4p 4d 4f 
I C3 C^H © v t*lf'$’*scflfl ■>k4|'d 5<. ff i < ?J'l aitH’^'sl = 


[ ©aafa^seaa jutopbi ©w g ga ia 45 aaa attprqtsa maatafaa 5 <f#a^ Fta < 23 % 

5*f# caat 313 I f^'asl^lsl Sftafaa 5 4^413 '®l(,‘nqc < P ©faF 3f sharp (s), 85R 5T principal (p), af55Tf*5 5T 
diffused (d) <3 wlPl^ 3t fundamental (f) 'ih<p<t*t ^C3 aaifft,*! s, p, d 'O f £#5* 5t5T IBIS'S 3R5a 451 
^R55 W5J / 45 5H55I3R5 0, 1, 2, 3 ftftf© 5S5t 33 I *I^MfWi9 9 f53l { lC'3 $W<ftB*t>l4C3a 5r5I 

C3I5 SP^lf^S a*TH a%3^55 3WJ ^1515 <3 ©5 ^ 5*13 3^f©5 ©aif&HiliM 51551 S*at5 3R53 I 

« i cfl**a4l5 carm©ta a?«m, m s aaatia cac^ «mpp bt^$ faSfcaia « a^aca awga 
bi^^$ am ^I5ca aaai^ja tww 4^ # li> fa^ja 0^4 45^, 45 a^Ra c^aap c , t , 4 ^a 1 4 

cftvw (to erarca f 5 ^ auiftt i wfl m Rt «iftt5t©a«i 

(Orientation) 5RPI a?Rt^5 »tsPil»lt*ia Qii||Q|4 Sf#f*| ^515 5RJ C5 Rv5Tt 515^ 5^T, 

<av? c^Na^ta c ^mi © w aw^ai 4ias m , at m atar aaaa a^t ^ai m 45 ^na /-45 ©aa 
(H'oa^a 4 a?.art +/ ^5 ^^pra -/ afo a^s aRa i-af© /-4a ca-caaa aRaa ^ar m-4a (2/ + i) r?5pf 
aia i aR? 1 4 t4Rii©ia wait ai?n raaf^ffRaa f^ f»ic f i*i ^ai aa 1 m 4a cats an aiat ©a*tf%^5^a cai? 
tsrafatia a?an caiana 1 


©aa%*55, s 4a ^ar / = 0; m = 0 .-. s ©aaUp^a ifl> 'siafa'Gia I 

©aa%^55, p 45 'ST'iJ Z = 1; m = 1, 0, -1 .*. p ©a*lf' 3 ‘-*eRfl ol© 'sisRul'l I 

©aa%^55, d 45 et'ij / = 2; m = 2, 1, 0, -1 —2 .’. d©a*t1^^C5 '5(5fa©ta I 

©aaH^a, f 45tsRi z = 3;m = 3,2,1,0, - 1 ,- 2 , -3 .-. f ©aaf^^a afl> aala^ia i 

©cgaj 4^t ©aale^wa ca aa 'aatar&Raa a^p 'srf%3 ^5, waaras degenerate 'siataUia aar ^5 
4a?ca aa ^afaf&Raa a% 1©^ aa, '®it,iat4 non-degenerate 'siafa©ia aar ^a 1 aiai ®tMi aia ca, 
©aale^w '5rtato'f%i Swaqjtaa cFtRas cwi aRas 1 455 caaa aaat s jiR <nf^ras C5t*aas ww 
mm 5Nw, ^aa aaat^a wfe 'siafafia at degenerate '5[5R©t 5 R^ (caaa p x , Py , p z '=i5fa©pp^a) 
non-degenerate ^afa©R at 'm*t%5 '3tafa©R®t afa 6 !'® ^t ; anaa ^ aa 'swRUiwa «ia^©R elm 
cwta awa <3 rsTaf^e aRa* i wt teaasSaa^a 4as 'aialalw cm 'siaR'Ciaa^w 

©i^s ^?rta «tr55 i tsaa c^cata ama ataatafaas a4t% acm caat ^ca^fD facets aim 

(caaa 1,3,5 t^nfa) ^ artca fa w m ms 1 4^ farast^f fern (p. zeemen) 'srtfawta wt aca 
©ia aiat^aRa 4C5 5 f^aita srsta (Zeemen effect) aat aa 1 

81 ^ c^tat©ta a^rn, s at, m s 8 af©f5 tcaa^caa mi taw to atafm at maf© 
5R551 '5p*F aataa ^ af©f& tcaa^a fma a^aca rsna^a <pca «ma 1 at f^aa af©a 
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WCTgfc ^ ^csfarec^^^rai 1 »h ^ 

<7i c*rart > w *k?ijt <j<^5 aa, faR o^mr-Gra aca i sp®i* s ^ m s 1 ^ca^ic-w 

fifas istT^TR fat* ^wt ft*#3 far* ^5 ^ | ^ «RT s 4* ffijTR 

cjj^ +ii5iDi^t -^ac$ atra 1 i£i s <asi atra?! ^*ra , Q tcaa^R?! f*^ afaatta 1 Rtaraa faaa 
^ afaflf 'sraf^rtR faafte faicaa (4-T) aR*£$ ^ tca*^ ' 5 ff*£a wot> area 1 




$l®l«*3|o*1fl falWsl 
*C»l CdI 4 *)^ CTill *[R! 


ftg *.>o 8 ?W4‘5W<1 ft*R I 

R<r*ra aar am, «r*R c*T?rrt>m rnt«m **awa *t*ia c*$ ^r* *ra ^), aa*rft 
re mi ftra at«m fcaa^acaa *T*Ffa, ci>fas#ta c*rcrrt>ni R?ut «ufal}it*ra ritfa* «u*4iwii fa* 
« faaa CTi ir i ^w R?«m $c*hO?h< ^caa fa* fantfa *rs 1 **a«tfa%* c*nrrt>ra a?*m 
vsfal 

fafag c*raftm m^ara mm car* aasn^r* fafag •il^^w waR*# a^tfa* tcaaSraa ’wan « 

PwjlO'IS SPRFt Plows 'lIsPlo'S OiaiO'il 3*1 8 


aiafa *.<r t fafag hI^^oss t*mi$iv asarm faarta 1 


***N-<lBt 

** 

««R 

*1**121 

!H*** 

3t 

'3nrf^frf*r 

rfRrthi 

w gjfe 
SH*©w 
anifttw 
aRn 

f*R 

§*TRfQI 

^T*T^JR 

’ttart 

afagyRyggt 
orft ^c»i^5*i 
’ttw 

i*UI1tl*i 
artJ1 n 

a?m l 

^vm m 

C*T51ftPJ 
a?m s 

W *ag«l 

n = 1 

/ = 0 

1 s 

1 = 0 \z*t 

m = 0 *3 

.*. Is 
asifttta 
sa lft 

lft Is 
'SRftflfR*! 

♦*.-} 

5 trw 

2 

- ls : 

.-. iij ^aw 

2ft 

= Is 2 


n = 2 

/ = 0 

/= 1 

2s 

1 = 0 sta 

m = 0 3* 

.*. 2s 

aaftfoa 
*5 lft 

lft 2s 
^^f<ltlc®l 

P^Ci^ 2ffi 

2 

= 2s- 

.-. ** a^aoa 
(2 + 6) = 8ft 

= 2 s 2 2p 6 

2 p 

/ = 1 WT 
m = 1, 

0, 

-1 

iU P>*ift 
'STR *3 

.-. 2p 

53 3ft 

3ft 2p 
t*ra 

1 1 

^2 ' 2 
PlC'iti 
^ 3x2 

= 6fS 

ofTC^ 

6 

= 2 p 6 
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^PW-43T 


cm rftrc 

n 


*R*lJft 

(?ro*m 

*TS*Tt / 


^t 

*( ?l fttH 


t&1^41fj 

c^m H »rn 

m 


51% 

'amfttH 


%R 

c^rnftm 

s 


51% 

S’i^ow 

*WJl 


5f% 5RT*? ^OW 

cnit $c*i^J*i 
^^Jt 


/ = 0 


on 

n™F*N 


n = 3 


/= 1 


1 = 2 


3s 

^rafttR 


3p 

sraftftr*! 


i = o w 

m = o nn 


/. 3s 
^nfttl*l 

^n lit 


lft 3s 
'awWlCT 

f »rcaa 2 ffi 
Stcrvlia 


. /= 1 ^1 
m = 1, 

0, 

-1 

4 %*rft 
nft ^n 


.’•Jp 

'srafwi 

^n 3ft 


3f& 3p 

3%fttf5 
1 1 
^ 2 ’ 2 
PMcns *jft 
3x2 
= 6 It 
5.c°i<p3i^ 


3d 


1 = 2 
m = 2, 

1, 

0, 

-1, 

-2 

4 ’’lit)ft 
nn ^n 


.*. 3d 
'aid ft 11*1 

^n 5ft 


5ft 3d 
^nftttwn 

sftitco 

+ i,-i 

ftic/is 
<k$ 5 
x2 = 10 

QTR^ 


2 

= 3s 2 


6 

= 3p 6 


10 

:3d 10 


.-. on 

(2 + 6+ 10) = 
18f& $c«t 4]H 
= 3s 2 3p 6 3d 10 


^ol'5j?rf^>6'a|^H 

Orbit and Orbital 

'S^OU % cam aaari. area ^iw aaat'ia PSfeaitaa bi<ftt<p war 

a^itai f^sra a^*w ai 'atre i ^ aa ^jmaa P«fa 4 iK$*4sit<p Hiim aar ^a i 3 *tr 
caroiEro a^art (n)-4a atre aaPr&aTjrea a**# arere i aarere aarea aafaE aa ^ 

<£rk ■siffus n = i aa i *a 4 ifo*s<] ar *a aafat5a ito n = 2 aa i saa aafaE 

R'olil aataE 'S|l4lM ^5 I Pi^c*l oa, 8^, <?a aaftE 'admits ^5 3.W aic*! 5 I 

^aaftEia s caaatEro aafwi ^a i ta $ta 4 JH PEfea r c aa aare^ aianre arca ; atata PiEfoaia 
care Tj^ <?rta*re arca 1 ^re 1 a§t>?(ic>M ^taftre ca ^areta '*im^^*i « faf?rd $caa>iH 
carea «r<w)icHrf a^M^i 90—95% are arre, $taa? 5 a carea ca ^amre siafaEra aaf ^a1 
sr^oare, 'aaPEH ^a ^<h<5, ^«iP i nj i ti ?ttf 2 tf^ ■*pt?*R, ^ w c^R 

$i«i«*5ow ^t ^rm 1 ‘ graftEH * w *Eretffig f^l%^ ^iil^^a c^m?rt ^?t i 

Pi 1^3 'a(5iPElt e iii • 

(>) s-«raPiEl*i s aan *wm (n) ct cth maa 'srj s-'^rafaEn (/ = 0 ) ^a wa 

m = 0 aa aw <aa ^asfE *nai tawtaias ^rfaarm 1 s 'srafaErcaa c«tiacasa arm; am ca^ 
®s a: wi (iii)-if • 
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>f^SftRnR | %arfaiTOR x-'STf, y-^W <3 z-W <RI<W aTF! 5 I 3TO 

cTOftR 'n' to ^5to, s-'sraf^^ra capm^a ^5 <rs 1 



s- 'SUft'BW 



f&T2j 8 s-' s raf^Ctro 'srr^fe 1 


(*) ? ’mr^r tmijFra aero ’■rf^csw tot aaro croftro roe-w, n = 1 ^*r 

aroft croftro rnsn.j = 0^1 aero *ifo*sM p «jdRUi*i (/ = i) cat 1 ft'ifa af^roa tot 

n = 2 ^tl / = 0, 1 TO 53I / = 1 TO p roafa&R 53 I TOR / = 1 TO Cbl**l^fl CTOfaTO 
TOOT, m = + 1, 0, -1 TO TO55 I ^45 faaft TO p 'SRfttR rofC5; TOTO 

p x> p y O p z 'SR^ffR ^Tt 53 I p TOffa TO^Ul mrora (dumbel) TO I TO3 

4W* adless 5 a; >a?n aero^ca x, y, z ^ic* arr^iisTa §aa *pa^rca etro ^at, faw fa^ «r«p aaraa 
ffa ^ca ero* i 

p-roaftr>R3ia s-roafaifcaa to Pi®9>3icaa wro arw ^ i aarot^a ctor f^ 
>tca^CH 0*455 3TO 4a iTOF aalaa QrIQw ^Iw tC*R^a atrfaa 5 53 I C*TOa , 



(«) d-enaPrtJH * cto tcroiijcaa a%*roa wi31 caamTO a^art / = 2 to to d roafatm 

TORI TO / = 253, TO m 4aTO *tof&53; CTO m = (2/+ 1) = (2 X 2+1) = 5; <TO TO 53 2, 1, 
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biff. 


'b 

o, -l, -21 ^it *ti5 3333 QjviiQi^ fwi^ 3 T ®3 >w*iQfa d-'33ft$i3 mt*; 

4<.''1SC<P d xy , d yz , d zx> d x 2 _ y 2 , d z 2 3£3I d-^dRUlWd 'STT^fe 5I3f& C#IMRPl$ T5T33-^U>3C*13 3^5 I sfo3 
1^# ^ 'Wa WIICT «ttw ; C333 d xy 43 313fiJ <3t3 X« Y &53 Wtt 313N1E3, d yz 43 3l3fi> <313 
Y'Q Z ^33 '5[r s F3 313WTC3, d zx 43 3l3fl> C3T3 Z « X '^53 '37233 31313173 W3T3 3*C3 I ^ 'awft&W 
d x 2 _ y 2 43 313fl> <313 X 'S Y 'T¥ 33133 '5T3*313 3^3 I 3333 '313^513 d z 2 43 CWJ3I fa23F5 Z-'SIR' 
33T33 43lf3^ <33 WI3373 X « Y '3W33 WRl-^W <3^ 3^3 '3f3*!f3 CTO | (w, 



^3 373 3131 373IW3 CT, ^3I«M4*)IM f^Tt^SR3 'Sft33 RPTQ 4 33 '3|3ftfil<3< 'SfTffa 

d^'O'it'sp Iig»jlliii<p I C333 s ' a w(3blt*is '»il^l'b ^C'ss 3JT3 33 3333 ^53^*13 3T13 C’IH3 k I^W I 

i ^arciftfr «^*o nt^nr 

Difference between Orbit and Orbital , > '^ 

3331^3 $t*W$W3 '33f35 <3 'SRiftfrlTTia 3131 <3 33 3^33 '3I7R, 'St 3t3f*l7?5 <331731 R»1 t 


3t3f*t *.8 i '33f^t> « 3 1 3fat l CT 3 3WJ 3t^33 


'Sldfati (orbit) 

b I “^3f3?” • 1 13f&3 ^3 3F3 C3T3 b I 
aW *l$UI»ll«M- 3331*13 3^3 
3^3131 4 3^5313 ^3^3 
ft® 1*711433 ^Rtftc* ^ftft^ 
^T3T3 (circular) ^■'Ua 
^®®33^3 'aiM'£*l 313 I 4 ^'Ql*pls 
3^333^3C3 'blflftti 33133 I 


31 '33ft5 3131 (H©f>3lC33 bldftt* 
ffi3l(43 ^51333 343 t^33^3 
'313^3 3*43 4313113 I 


*1 


(orbital) 

“'33^513° *ffft^3 $33 3C*3 4333^13 3*lft3Tt1 4 
33f33JT '3*^3143 C^H <pt33 cH? I 

^573 Pl'SljHMd blflftt* 13^ ^3143 t^*H33^C33 
SflftsS 3 T ®1331 <53 43f*t I ft©fa3lC>l3 b^ftc* faft«5 
$4333 43433 33^ 4333 90—95% ftf*l^> 

%STtfSl35 33333^3 33l>Ut3 331 33 I *Pp$3T3 
33f35l3 tl3l 351 i <l' , Jc v i | Rf^j) §a*tf^ 3 3S3'Q C3T3H^3T 33 I 
<33^513 313T f^f^31C33 b^C4 ^31%H *tR3 (X, Y 
<3 Z-^t^ 33133) ^33^3 '313^3 ^C3 C3T333 I 
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'(orb’it) 


WfttW (orbital) 


31 *)'<3l < f , ld 

(circular) I CRRR- 


o 1 ^dRUiwd «n<pffc i crrr s '^RlRtR (^trr 5 
'arr^fe^, p «mWI}i«i *jf& widlRPtf* vbic^csra d 
W51*1 '»ls , l ^StPRtRR ' s T^s ; grf% d 'awWolc®! olfift C*TR 

y 





p x -'smRl>i*i 


81 sirr cr^ri^r Rt?m 

n 4R RIW I n = 1, 2, 3, 4 

RRRTT RR I 

<t I «ldR'G*I^W K, L, M, N, O 3^ 

tri wi rri a«rm 

omftFi *WJT, n = J_RW K 
'SaftG, n = 251?IL 'sraf^t; 4^5tCR 
^IdldD^A fsf^s RR I 


8 i «mR1»i*pi\*. srr n « RR^tfff cr^rpctr 

Rt?lTt / dJR RTCR I <4 RR3 <bl*R#)R 

c<NR rt>iR ?m\ m ffiffi&b i cR rr i 

<M RR<Fft C^tRftlR RlRTt, / = 0, 1, 2, 3, 4 RtR 
'sidfdGR^AC* s, p, d, f, g RtRT RSRt RR1 'RTCRt 

^«im aRRriR uj rr srftRj rtw st«rm 
CRRRftlR RlRTl O 'RF^R RTCR 4 RR ^IdfdlJlWd 

f^Rsfwrf^e (Fttt RR, CRRR Is, 2s, 2p x , 2 P y, 2p z 

'awfflJW I 


*.*o.*i Wfo c^rt1> rt??ijt ’t*w ‘ 

Calculation of Total Number of Orbitals in a Particular Energy Level 
3RR C^RTftm Rt?IJT, n-dlfl RR W CRIRttR; CRRR,,n = 1 W\ !>R M rf%*4d, n = 2 

rcr rr n = 3 rw or thrift «wra i rrr# cRwrtrc tout / ^r cri$ rr w 

afcft Rt «idRUi*i srtr rir i ^rr crr^ir Rt?m m ^ 

CRfe RR RtRT £ »i|^4.w QRlRl4»tt l CR fRRJ*5 CRfl> 'Sldfo'GR R?«lTt «t*RT RSRT RTR I ^<5, 

’1%*5tRR ^RI / <3 m <43 'SRtRlfR'® CRIT? RR ^ *ll'$'*acn CRtl> RjTRtCTR R^tjt 5 t < Rt <Pdl ^RSR | 

*RRtl3 OR 'ifo^iCdd CRRTR CRlt R<1 r- 

a*TR(Ri?n^RRt?Ut, m = 3RRI ^swr, 

1 = 0 , i,2^r5ri RfR*r / = o^(n-i)®jri 

.’. ^C’PC'i) l *CR CRlI? RR RR OR f?T%^ §*t*lt^P ( 5R RT 'oidRuH RR loH 8RR; 

(RRR 3s, 3p, 3d I 

'RRR m 4R RR MR RttRR ^*R R^d^*! I 'RRR m 4R CRf5 RR (RTR 5l^R5 SRRRR <aidRl>l*l 
R^Ot f^TTR RSRf RR I CRRR, 

l = 0 RCR, m = 0 ^R, .-. 3s $»l‘lfo»4M lf& «ldRf5W | 

l = 1 R.t*l, m = -1, 0, +1 RR, .’. 3p ^5*1 *1(^*3Cd 3f^ 'oinRul*! "JRsr | 

l = 2 RJ*1, m = -2, -1, 0, + 1, +2 RR, .’. 3d ^Mfe-^Cd 5fi> 'oidRuh »l*»d I 

.'. *RRT^R oR *l1\$*®(,fl 'SRJCRtf^ CRlli «idPll>l*l Rt^lJt = (l+3 + 5)f& = 9^ I 
^ RR 'SRldUlWd *TR R*l, 3s, (3p x , 3p y , 3p 2 ), (3d xy , 3d yz , 3d zx , 3 d x 2 _ y 2 , 3 d z 2 ) I 
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bb-3 


2U«is»$i *fR«f I 8ffefi> SRfaUfW ^ ^ tc 5 ^ 5 ^ 

*ffcsi; ^ ur ■■iI^csm RRfi) ^RUiw r^rit> $c*r$ 3 H reh^tot ^t 9 x 2 = isf& 1 

OTR- 3s 2 3p 6 3d 10 


*.*ii 9 m e ^ l^rm 

Electronic Configuration of Atoms 

’'lswl k Js Pj5fg»<jlc , 1 CSIb'l Rtcs 4 , 'slc < P ^ CRfalR C3dlu*1 R8?|JT Rf numwftv R8RTT <k*l I RRR 

P|vSfsp*ilM CSfttR RTCR, Pl®fojllC>R Rf^CR R^RtR tfo* tCRR^R «ftER I WH RRRT * 1 ^ 
iR’IJ' 2 , ftsJPW RR I 

foRTft $ crrf&r RRfwt «i«j>iiw <r*r *RRt$3 r??itrs $ < RRt , 2R 1 r1%3 

‘f%*iRfwB 15[PN» fR%3 'SRfa'BlW ftRCR Rf^5 RTC^ I RRRf^R 'SI^UlW 

$c.®i<ftiao»is 4 faRTtR RtR 1 $t*i < *Jj'i Pwk'is ^t*Tt^T e 1' ^1 8 

(R 5 ) ’IPis s^*i •Ufa (Pauli’s Exclusion Principle) 

(R) ^IvsvslS 3)fa (Aufbau Principle) 

(R) Jf®s f^R*J (Hund’s Rule) 


(<P) Rfas (Pauli’s Exclusion Principle) « v ls»il' i ,lc v o fafa^ *t^'^®c,s ^RR&ZRR 

- 1 *<'U < £ bb^ff RftR fs«9l^ *fPl (W. Pauli) *ftfa 8RR <Ks , l, iflfl) Rfas R^R *^)fa RTCR 

'Hfcfkt I 

RfaR r£r fawjR 8 

“«a^ *urat«p® ^w^Swfl FRffr re mft R R5 »itr rr ^sRe ws rrr Rt 1 
wpir? owf&a rir ^ $w4 $ vr crrr fag rfs t $\" r^k rrjti^ 
^WS&'pJtRlS PkeTtlS blsfi> CRRftR RlRTR ROT 'aHB'3 v k'«P C4RI$R ROTR'RR fag «H < PC'»$ 
33R I 

CRSR, ftPWR (He) RRRI‘iW> tc*1<WH RTOT I 4 gf& 8fl> OTRfaR ^ W) SWR 

«1lR RR RRR ROT3 Fj^f OTRfalR R8?U) f^R C^RftR R8?UR 'STR 1%^ '5CT | CW1- 

bR ^W4ijH e, 4<i«RJ n= 1, ' " “ 1 

&2 ^ n = 1, 


/ = 0, m = 0, 


S = + 2 


/ = 0, m = 0, 


S = -2 


cV_ 


T jf^ “5^*143^^51 t>l5jf^ C4f?jl^l^ ^TR C^4 C4Wt ^TR (71, ^4lb *1*^11^ 

5^4^^^ 4*4^fW?I ^f4M (n), (/) 'G C 4 IR 4 ^<1*4M (m) ^ : 45 ^IC^; R'bt 

1w ^ ^CR“W1 8^ CS'WI'CR R8?tn?I 'SfR 1%jJ I 

£TWt5t « 

(» RR>fl ^•ll^'^ots R^lftRS ^*R 5 3jR R^Ut 8 ’iPin ^If'o <PCS Plfejj fe v Hl®'*'OW 

R^lpR <p'o5jc°ll ?fRI ^i*w<q \5( erHI RR I CTRR, 

( = o Wm = o^I R^<5, m «SR RR <H^fi>S|l3| WR s-^Ril^»*« -ARsflJ Rfai 
^5jlsul»i ^llcs 5 1 4 u]<pjD s-^srsulc-1 tR v lSl'4 P*1c*is <?w 1 x 2 = 2l^ Ac^is^iri (s 2 ) ®tl < Pl 1 

l = 1 m = 1, 0, -1 R<ft«. m <iR RR ^RR p %Rf& 

'sraf^R R'SER I 4 1%^# p-'amRlTJlW l^nRR TjJ^ RR 3X2 = 6^ ^*1 «WjH (p 6 ) RW R^ I 
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bbtr 


l = 2 «SR*. m = 2, 1, 0, -1, -2 '3^ m ^TBI 

'sidfa'GW ^53 i 4 ^IdRGlM f^tC^ ^^ 5x2= 10f& (d 10 ) «tWt *\'vx\ I 

f-$*r*f%*i>ca / = 3 4<R m = 3, 2, 1, 0, -1, -2, -3 m 43 ■5JH ^313 f-§*l*fl^aia 

3 Fsf& 3 ^ i 4 ^rr®f& 'sraf^tw faaite a^sa 7 x 2 = 14 fr> $c»n>Si (f 14 ) 

3*®a 1 







WR 

>i4im fwwf ^v*Ut 

, $M<WH MHJI’M 

s 

1 

1 X 2 = 2 

s 2 

p 

3 

3X2 = 6 

p fi 

d 

5 

5 X2 = 10 

d 10 

f 

7 

7X2=14 

f\4 


(*) a*rH foq-f fr d s afia ^rca caaa *133113 

PlR^J 3313 *ll'S'*®«l *ic4l% n 2 at^Pf '3afaT>ta I xjFafD '3|#if<l'ClW fa*lfte P'iC'IS ^E3 

tw*G3 *rm«t asata 2 x n 2 ^rcara* $wa\Gn aftffc aaia *rrca 1 cm- ba 

a^lPpP $CC®& *TC?lTt = 2 X (l) 2 = 2fl> (Is 2 ) I *3 5c*l<«a3 3^*07 = 

2 X (2) 2 = 8 (*fl»jfl> (2s 2 2p 6 ) 43«, 03 3*tfaas \w4tfa PWlTf = 2 X (3) 2 = 18ft (3s 2 3p 6 3d 10 ) I 

(«f) 305^31® (Aufbau Principle) * *133113 $«4JH RhJIMS 333 

«mRi>i« maa i t%a faa^sa cata* frssa 'si«i>iiw*sfm a*sa i 'stfia StaayH a^aaa 3#m 
i t%3>®a ^ a^ta i *rca siaPi$ mwc\ ®tt>*if$d 'siafaftia «j5 a^are arca* i aaaa faspif^a 

*sta caPi i $w«w3h aiai «wfat;w ^ 3<3aia 4 ftaata* m i sd a te aat aa i 'siifcvai® 

(aufbau) 33 ®rl^H i 43 3^1 33 $*13 Ptc^ t^sfi$ <psl 31 building up. 

carraffira 43ft an wh 3 ta ^afaftta^^itaa *tf$ aaat a^n 'sms i aafttia^sjTaa ®a 

IS, 2s, 2p, 3s, 3p, 4s, 3d, 4p, 5s, 4d, 5p, 6s, 4f, 5d, 6p, 7s, 5f, 6d, 7p, <3 8s, 


$Hks*t o AI$<j><}|S '3331^3 ’i'ClPmR K(19) 'Q *$llR»iJh Sc( 21) 43 fauM ftf3^*t 

K(19) - 


Is 2 2s 2 2p 6 3s 2 3p 6 3d° |4s> 


Sc(21) -> Is 2 2s 2 2p 6 3s 2 3p 6 3d 1 4s 2 


<?n^ 4s «wR1;h*m i n% 3d 'srafarPR^ra croi rr, atr^rarcsR b^ 

3d 'srafaSlCT ^t Pica 4s 'sldRUlt*] ^TH 1 


^TRR^lPstllWJl C<m PfW*tf^ 4s 'SRlt^W ^ ^ ^*t% 3d 'smPr5t^ ^b^l 

dwl 4»Wtb. I S'St) iBtt '=il5<p«q|5 SMlPl'i ^ I 

^raf^UlWd *T%3^ awm %s b,.b8 4J4^ld aRf I 

$t*i«?5c,ns *jfU 'S(sf^tlt«i5i 'stt»t t 

(b) ^ 'sraftfrrc®ra w m (n + 1) m ^ *ri%« ^ ^?r i (7# Pi«*il^d 'stdRUw 

^ '3({]Rul(, e l zl(.<5*l <Mc^ I <3R»1, 
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a?RT^ 


ibis 


3d ®RJ 8 n = 3 4RW = 2 

.'. (n + Z) = 3 + 2 = 5 
4s 'STdRGlWd W!n = 4W 1 = 0 
.'. (n + Z) = 4 + 0 = 4 

3d ^IdPl'ClWfl R% C#t 4R* 4s 'siflR'Gia^ R% 

^ i ^ tzm^JH 4s ^*1 azma ^zr 4|<r 

cafi> ^ TO 1 3d rjiRCIc®! ^sfR (R?I I 

W ^Mlil Tjf^ (n + /) 4RJ RR RRR RR 

n-4H RR RR gtfR «|(^^ faipoR ^ 

'smfaSTCR snzfl OT ?TOJ I (W, 

3d RRJ 8 n = 3 4R*. Z = 2 

/. (n + Z) = 3 + 2 = 5 



4p Rafale 9 !*] ^RJ § n = 4 4R?, Z = 1 ftat *.>8 8 'swRl5l»w\Mrf *lf^a 3^1 

.-. (n + Z) = 4 + 1 = 5 TO ZWIS R? I 

41Z7SFZ3I ^5TJ ®|{JR15IW«1 (n + Z) 4)3 RR RRH 

^ZRZ^ I 4p smn 3d «ls)RUlt*l«1 CVCU n 4R RR RR | /$ 4p 'SWftGl*! 'TOW 3d «mR15IWi 1 *t% 
RR I '5F54|R 3d awfaElC*! $Ca<*J}H 'TOI Wl RRR <TOF1 

'RRRT RRRRR 4c*1 RNt 41 RR (VlN 4)<pfiJ c*lll5l»|JTi f^RTR Rt RRRRR $t»i's05*i 'ftRTtR 

CRRRtl 'St RE^Q 41 Tjfl> f%R «|^J« R$[HHJ | 


PllJM CSWR f^RTR 

$ta<ftPH ftartR caara >rsm mrt n 4 irrr 'SRanrn Rtwrz^ toz i crrr, wmzRHl%?rR zr (40) 4R 
^taaSR fRRTtR «I|\5 <p<iI$ «i^RI£s ui'olc^ Ryih ^?Tt RR | CRRR, 

Zr (40)-4)R tZR^Z fam 8 Is 2 2s 2 2p 6 3s 2 3p 6 4s 2 3d 10 4p 6 5s 2 4d 2 
R 3 ^ -n<JC“1 C<J CRRm RRR n-4)R RR R^Rtft Rllerofl CRRT RR I CRRR, 

Zr (40) = Is 2 2s 2 2p 6 3s 2 . 3p 6 3d 10 4s 2 4p 6 4d 2 5s 2 


W ftRR (Hund’s rule) 8 RRaf^R^ 'amftGia-H^tt. tZRaaftRR iRRTTR fZ^SR iRRR amt 

rr i Pt«»in> ftw^a« 

4Wt ‘ifoa *Mg ft1%3 'Sldfat l t.a $t*ndH»lW l 4TJR5TCR «M*IM TOER CRR WSt R^tft* 
R!?IJtR R^Rj at PlC«tl^ Ra^tlR «<ll<Pt'0 RTCit I 4T$ RR R3]Rf f^RR 41<p$»ift RtRI ‘4)^ 

P 'srjRUw, d 'srafa^R f <rrt(zri ^ i 


s 'oi^Rblc^ifJ WR SC'ss^ iRTR SfC*jRrJ RR I 

CW, ’Raf^ Rf5u?lC®tWt4 tCSRZjR %t? N (7) = Is 2 2s 2 2p 3 I RRR 2p «Rf^tZR 

afV 4 >ac^ rrrI^r^ faaft 'srafa&m rtzr^zr Px> Py , Pz 'swRUr %rzr f 5 %s wt 5311 


ft Hi^uJicerWd <Ram 2p 3 4i?j 1%?# ^a<fi5a 'sraftfrzm 'snamr^Tzm 
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Electronic Configuration & Reactivity of Elements 

• catena ammfna tcnadjn lanrrcna $na faoa*ftn i cnnn caR cnln «rr$ "ft mrnj mra; cnrf^atn 
-spa nsfnt naTjja n^5 nfaa mR; Rtfa ftfnntn, Inan, m^Cna na Plfea mint 
nnaniipnjn at $jicnic*tcna ■srs nnnaff acn—4 na fa^ fn^a catena tc^Iin fannena ^na i 
cann nant<3a n^aftsa fww at cateum *sea b, * at «1 t> aea tonkin i *iwi & ^na cntn 
ntata'ta *rt^ ^a (aea fa^ajfaan \5rn^) i nnaftca wi’fltjvsi men 8, <t, *>, *t at vfi> twaiH ataen 
^ na cntn ^j«n^ ^a i ^e^aj capiat men vf& aea tcnajH cto s 2 p 6 ataen ^ tenaijn RijM 

ssifna mtft ^a I .^stt CT na Cnten s 2 p 6 twaijn fanjtn (Rt, <?I na Cntn s 2 p 6 twaJH twin ntesa 
SRT twalH rnnR-SRR aea a*nen maaj ^a I twajH mnR-2RR men *lffa I<iPh*i nett I 
ntntana «rt^3 caistjai **eaa twain wWw cn nf$ atlaa ^a, atea am^laan *t% 4ai mn^ 
a^a t^aSH sj^cf^i c*j *rf%a $vj<j ^5Tea tcnaljH mtn% aen1 aea -§an STf^TTf *TI^ 'S 
mi'gs S'bfj (.‘‘PCS an Caf*t $,C^> nioa I 4 S'©*! 3atS *ll^ mcnTFnt <psl an1 

(i) 'iii«^) < ps e t faan 'nl«$) < t>?i e f *1% (Ionization potential) 

n;®t % nrrfta sH^ta caR catena _i cntn (mole) Pif^g nam^t etfcftn ntfcnn *t%ma 
cnea 4afl> aea $wajjn nUrea faea aW *OT^?rf^g i (mole) «tHw^ 

*PSC'9 C*I "ll^s ekf(lvt»i ^5, 'olc<p C 5 !^ C»TI(.*U1 1 t% ^*11 ^?f I 

9fw ?tn%i w?rni 1 irr c«w 1 <?m t*»n^ bi^f<Pi^ «trr 

wr £ranw% *t%c^ a«R «nuH)^ e t w ^?r i «im^1<iji e t ^ kjmoi- 1 

Na(g) - > Na + (g) + e" AH, = + 496 kJmok 1 

Mg(g) - > Mg + (g) + e“ AH| = + 738 kJmol' 1 

*trt%i W5ftn a^Fi^ftf 5 !^ tRi^p sjrr ^ bi^Rf 5 !^ *Ri^'5rt?R ibrj sir?n^% 

*I%RS f^53 ^rt I '5R^’T5T^ Waftl, ^ ai|}J^<i< e t Rl'SaffJi'3 ^t § 

Mg + (g) -> Mg 2+ (g) + e- AH 2 =+1450 kJmok 1 

leg’ll Mg as b^I f^ (738 kJ mol-') ^ '5nn%PjM 1^ (1450 kJ mol" 1 ) 

am ft»p i a^ at c^i, fi^ %t:a^ ^a^t a^ *rt^ br^ftf 5 ^ ^ibr ^5 

^r p Prra c T w ^©ri«o i arwi ft^ aMi^s wi?aR5 carsa wf wr?ifp 

'srr^ arcas; f^ aa*f tRi^ bi^r^j «n?iw tw^ca? Rtaira croi 

a^rt^ la^wi caita man aasf& cal 5 ! areas 1 Tpca «rf*ras maras catfR w maias twadH 
ssrfaasssn '=rr^5 area? 1 ^rt *n «ii?j^4aa bn ®nti^4<a fwa ssrea^t ara ta«j[a ^ 1 ca c^r 
aam^ja w*n aan nR*tfann f^^a nr^aapt ft^tn mn^taaa f^raa cat 5 ! an, 'Ft nrca^t 
nta'^aa f^sa ntae caf 5 ! aa 1 tataaaa^a af^caa bn, *n, on « 8^t nm^aan ft«a aatasen 

1086, 2352, 4714 4at, 6221 fwlT^T/Cnta (klmok 1 ) I 

m ara ca na aanti at macaa tw«w?a faann 1af%a anena tw<w)a faaircna ana, caveat caea 
twaJd namaa aare ^Ri^aamca ssrfaa atoa at^a arn^n aa i cann Na (twain fannn is 2 

2s 2 2p 6 3s‘)-^a aan 'am#aa c i fasa 496 kjmoi- 1 , naF ftSta ma^taan fasa 4564 kjmoi- 1 , at bn 
ma^taan laacaa srta vt^t i caRRt 1a#a cana Rfwa «ma Ne >aa na twaDn fannn (Na + ) ^a is 2 
2s 2 2p 6 ^affc twajn nfka fnea (Na 2+ ) 4a is 2 2s 2 2p 5 mi.i 

maia Mg at^ ai iia 4a ^«,-ma ai^a ^a ma^taan faaa Na atj at s|a ia 4a ar^ at^a 
nenar an aa i aian Mg + man 4a tcaa^n fannn (Mg + = is 2 2s 2 2p 6 3s') tnf^sa nnena n^s nfaa 
na i art Mg 4a ^a 'aii?i^aa e t faaa an 1450 kjmoi- 1 nnafnea Na 4a aa ma^a^n ^ren 4a 
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3331^3 * 1 ^ 


4KS74 33 I 41$ Na. 43 33 413^433 f343 33 4564 kJmol -1 , 3t Mg 43 33 
®TRT^<M e f f453 C374 47714 C3f*l I 

i|Na + (g)(ls 2 2s 2 2p 6 ) -» ,,Na 2+ (g) (ls 2 2s 2 2p 5 ) + e~ AH 2 = + 4564 kJ mol -1 

I2 Mg + (g) (Is 2 2s 2 2p 6 3s 1 ) -> , 2 Mg 2+ (g) (ls 2 2s 2 2p 6 ) + e- AH 2 = + 1450 kJ mol -1 

Be (Is 2 2s 2 ) 43 333 <3 %lt3 4ta^)<M e t f343 33T4R 900 'Q 1757 kJmol -1 3W3 43 
^st3 1343 14845 kJmol -1 33 I <4331 C47E1 Be 2+ ($C*I4D3 133113 Is 2 ) 34 

Be 3+ Is 1 ) ^ 33 I 

31^3 4lfl3)4s«t 1 t%3 ^ 8 ()>) 43 413%4d c t 3% 3M3 31^ 31313(34 (3(0313 4f34 3l43 
^3 I C333 Na 43 4133)433 *1% + 496 kJmol - ' 1 431 Mg 43 4133) 433 *t% + 738 kJmol- 1 , 31 Na 
3331^3 CR3 C3f*f I 4431 Na 31^ Mg 31^3 ^3313 4f34 | (j) ^ ^WC^IT 3Tj3^C33 *#3413 

^3313531 313 I 

(*) CVl*l3J(CA3 '3||3^43«t %53 44f5 3tft3^ i 4 3*3173 i838 43J1733 h8.<? 4^773771 
41731531 3531373TC3I 

*1 $^3$^ (Electron Affinity) 

39@1 8 311% 314-313 C4t3 C3ft33 1 C3t3 (mole) 3Wf PldC*l4 3331*13 fiTC4J4f&3 

3173 44f5 473 C3lU 1 C313 (mole) t^3^3 3331^3 3^7*13 3(^>4W 333 1 C3T3 444 

3W$T4 ol^^s *ljl^l3 3133 4s US C3 *ff^T3l3 3% fM4 33, \ok4 C3$ C31Z33 $t*14£*l 
4l-i331331 $33453 413%3 444 33 kJmol -1 1 

4 Stf0313 3lt% 333313 1 C313 51# 133734 3331^ 7374 1 7313 444 43F3J4 5T# 3133 

^33 1 Cl(g) + e“->CP(g) AH, =- 348 kJmol' 1 

Br(g) + e—> Br - (g) AH, = - 324 kJmol’ 1 

'3«fT'$3 $134]JH 4J13%3 ^ § 73 331^3 $73453 4P# 731 5 ! 73f& 3I3I#T4 f3f43l3 41*14 
3l43 33 I 7333 Cl 4 Br 73)33733 3731 Cl 43 $7*145*1 413% (- 348 kJmol -1 ) 43 313 Br 43 
$7*145*1 413% (- 324 kJmol -1 ) 43 313 47341 73l*t I 41$ Cl ^*1314*144173 Br 43 7573 73ft 3%S I 

(4) £.41 *1 341,311 $7*145*1 414% 44 ft «nfl 4 3*373 b838 43T1733 >8-fe 447TO3 

(<*sl(d4 41711531 4313737?1 

*.*\al Ura CMfcfoKlfcl * Wttei 

Radioactivity & Radioactive Isotopes of Elements 

C3t*134C33 C3 33 41^33^13 fW3T3 Wi3 trc3T f4f 41^31^13 ^34 (stable) 43t, 43J 
4l^P3t5l34t31 *01 (-34 (unstable) I 41^34 4l’^CTIt'Gl34t3l 348^^41713 337T3 3f*t (sR*s3 4^3 

43T 0(1713 4ltt3ltDlt3 3f334 33 I 4^ 3tT74 C4^%34t (Radioactivity) 331 33 I 4$ 337713 
®n5c-llc'Cl34c»llC < P t'O'BtRss 41^1313513 331 33 I 3^4334 4 33 3331^3 R5ls»slc-1 3f^3^3 3t5 I 

3?W1 8 C4t3 333143 Pl5Qp3 l t>l3 348 *^4 1 C3 337R3 3^ 0(^33 H341C3 

Pltf9P3lt33 3l^3^Ht4 C4^%34t'341 33 I C3 43 4t$t4tt5l3 4^ «r*f fiM 5 ! 473 4174374 
cv»«iRg>s 4l^c3lc5l3 33133 I 

(333, 4^4743 t^3f5 ^34 41$FTtt5l3 C333 16 0, 17 0, 18 0 41741 4^141 f^5Sl%t 13 0, 14 0, 
l5 0 'Q I9 0 ' a lll5.C-llc5l3’Jc 9 ll ^(iflH ^3ft3 4lf3413 3 s t3^53 I 4^ 73315 4fe3lt5l3^ C'o^tRa j 3 438. 

337713 3f*B R(4 s 3 473 4314*3 C3k3 3^34 33 I CW7, 

14 0 31^3 1^1433 473 I4 N 4 ^114^4 33 438 19 0 f^5l 3^ 31 $7?FS53 4Jl«t 3^3 19 F 4 
g3fSf34 33l 
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' 8 4 0 (fastitelic*! 8fi> cafs^t 'Q 6fi> 7 4 N (PlSfsPfllW 7fl>-esaflH <3 7fi> + e + Qfl^e) 

(*rf«i5 I t) 

> 9 0 ( fiiSfta iCT 8ft cstfB^ « l lft 9 9 F (FKBRMiict 9ft can fa « toft fiWN +tr fft _°,e) 

(nth ^t*D) 

Radioactive Radiations and Their Properties 

^^ft ^ 4t ^tra *ttca Cfifetnn mt cw ftifo c'oerR^j) iifti fig ftrar 

WTC^tni lil Cbl **)<*> C^3 Tfett d^lfas ^{fC 5 ! mf fol'SI.W '5ffl <5C?I ^TRII 

*p*f ^ c^wt ^rra CT, awn *mi^ t>i^^, ftffa ^nt ^ e n^ s oi^^® «w 

nnt bitffaHh 41 m^Pwc*p* i ^«rra^ wwt (a), flftr (P) «*trai <y) #!l ^ i 


0 *1* ^I'JS ’It'i 



C 5 !® *fl3t 


ZnS 

u 


a^t?! f^fasW ?rf*D (a,p,y) 
| ^Eti amt *jR> 'Q -hi'®<ps c t 


^ijjf^4 CWJ 



a #11, *i*il'?c9 ol^^® 


Y#t|, bl'tfPtaC*!^ 


P #l|, ^NI'$| < P 51^5 


flat *.h<t * a, p, y ?rt*a ’j'tftasw « ■Hi®4a e t i 

(b) i 


(i) ej'jfo « C^U CTOt W^RFf sf“t|S C^C'F StTQfttS Pi*? C^lc*? -'15,0^$, C4Rtf i||$| 

<71,4ft w*n^ i ^nwi sroffim 4ft af^c* fHftrcnn i 4^ 

4 He ++ (?wt TO 'stftt 4 He *tsWT^ CSTC7F ijft WTfftss TO I 

(ii) <7Pt ? cmerfeit «||$WllDl*t ftl<fo 'STt»RFf-^‘tm *tfat7t*t 1 X 10 9 cm sec 1 

2.5 X 10 9 cm sec -1 OT*tt W\ I 

(iii) 'SRfJ f*TC?I ^TQTTI^ ^*1 ^fl^RFt 

(iv) Tfn^rt t *mm ^ ^j, ^rmf^o w wroi 

c <iPn 


(^) f^frr ?iPH ^t ggt 

(i) 2Fjt% o C*^5 <3 v£)c»i51 C<lc^ ^QTH^ C^WT ^TT?T (71, ^t ^ C I1 V ^1 < ? 

I sRrif^ ^c^C5> <71, ^T 2T^5 <> CT l 

(ii) C^*t t C^IC^C^ i A}^\<\ CTO I 

(iii) o f^ul ^P®!t C^H ^1^1 b*IM ^RT?I ^TtW 

(iv) C^TO ^TOt S f^5T ^®TH C5TO W®t ^RPt ^*tt 1000 ^t C^Ptl ^ 'a||!l^<M e t W5T 
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Pa) 

(i) g ,<m 3f*fl RT*fm e t C4R 4p4t ?m, 3ffi> Wm't •TIT?! \5fe<!, Cb|»*l4 ’^ar) | 

a-'^'fl 41 P~'^ c ft p^SK.'m 44 PSPiiit-’Isi vj|\bj'C3W *tp4 'JpP'UlWd y-^ftm \S<S4 4ti> I 4R4 
T ®4s4-£ipJ *p$ 44, ^trP 5 jK3R <jPj ^ir^a ^stj | 

(ii) C4*t g ^®fe<!, IjpPP ^54®t -^5) 4R<j stPm C4C4C* 186000 4p4 4T, 3 X 10 8 km I 

(m) ppp vsrt?i^?i«t g 4<n atfR^s ’rar^'niM 4m<fc4 vsrmPs 4t4l 45 ■w £ '5rm%^ e t 
414^ 44 4C4 5fRT 4f*U4 '3(TC4P i 4 '!ft?J^tW e t 4W *p 44 I 

(iv) C444 ’M'st g *M 4f*114 IW 4441 <2-4414 <K4 10,000 *Jff C4l*t I 43R 4ftl4 4J14 4f Pf%^ 
441P4 44i Pc*< t>°iit>°i <pfl(,'o < trc5i i 

(v) ^)<c4ic« $*m P4t g C4nm4 4l%4r»R 4im i 


RmP *.4 g vsrmt (a), Prfri (P)« «tmt (y> sPtp ^rort 


?Ptimt ^«rt 

^TR^ff¥^ yt^. 

*TR*fRp<* ^51 

<iPti mt 4^ «fff% 

(^TR ^Wt 

a-#I 

+2 

4 3R5^5 

t>l4<|^ (He 2+ ) 

i 

p-#a 

-1 

0 

^^5 (e - ) 

1,000 *p 

• ymPi 

0 

0 . 

P^J<* v®Pl 

10,000 


*.■*3.*. i a, p « y uPtja ftftw PtSENrpra *tPPF£t 

Change of Nucleus with Radiation of a, p & y-rays 

(i) a-4«tt PPmcra tFW, vsntrmt^n:^ PSpmw c«n4 ^ csnfci 'Q ^ P$$4 R 4 

'^rm i <pc®i •I'j'i CTtw?i 44 4 ^<p < ? 4t4 3 ) 4 ° wi'G'i 4t?iji 2 4t.»< 4TG4R1 ^ c^lc^is ^4R 

*Pl4 J ilsRc v s ' a i<i*4l*i C4C4 ^ 44 414 Pc 4 ? ^4 I [ $p p44 ] I 

. $41444 i I «fib*114-226 ( 2 8 2 8 6 Ra) 4441^ C4S4 a-441 PPm^R W1 <454-222 (“cfRn) 4441^ 
$^4^ 44 I 


226 n 222p. 4_j 1+ 

88 Ra --» 86^n + 2He- + 

^ra >itaRcvs Ra ^ ^TR 3?T °C% £[*t IIA oc-^tt ^0*1 Rn ^fR ^ 

44 44 m «& 'Pram ^41 ( 0 ) Jp4 ^11 

^1 ^®Wp*||4-238 ( 2 9 3 2 8 u) *t<RT < l C*K& a-4«H PP^'R W1 C«nP?rm-234 ( 2 9 3 0 4 Th) 

1 ' ^ 

9 3 2 8 U -* 2 9 3 o 4 Th + 2 He 2+ 

-# 

^r?NT, i $®wP*ii4 $ c*?nP?rm vS'ocu^ ^rrr^f&^rr^s PPro «rr4r?i 31^413 ^vooit in b cs 

«tft4l 

(^) P-^m PP<C«t!t TO, <3o'sri%RT «H^pncUlt*BJ P®ps?TR C«fT4 44f& (*n) 0SQ8> 

CSl10*1 ^ I <PC®1 j J 4 5 •fj 7 ! C^mIC° 1f2 PSIsPfllt^l '>It?Ut P4 ^IC 4 ?; C^I^M (,<lP ^TTR ^ 

^5fR «Pm ■’llflRc'o »JI'^C*ilc i, 155 (?fC4 3)^s \5R p^4 ^?11 [ Sp ^TR1^?I p3T4 ] I 

^Tp3«t i 1 vsfP^-19 <3ft4 P 4^ PP<lt k W W1 OFtP^-19 ^11 

‘ 8 9 0 -> 9 9 F + > (P-4*tt) 

'Pm RmPi35 ^ < Ptc?ra sp via- cv 5 '=rf%ro^c j m vsT^rR i <5«^ ciFiPi?m 'st^jr ^<1^ 

sp VIIA CS I 
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toroort * | c«rrta-234 ( 2 9 3 0 4 Th) a?wu «w. p-R*tt fafRatRR w <arc©t RTtRftfRRtR- 
234 ( 2 9 3 , 4 Pa) RR I ffih -*- 9 i 4 Pa + > [” ‘n 

^3rt, (U^at ©$r ditR Rita^s ririr S'»«r s£R ni b rcres i 


1_ , 0 _ 
lP + -l e 


a'Q P ^f*D 


234, 

90 


;Th «- 


-a 


Nf 


238. 

92 

238 


u 


234 -6 — T - 

91^ 3 * 92 ^ 


(vj) Y-^t[ PlfoRCRR RXR, CRftRR CRR Rtt> RTl RBIR Y-?^ ^ fajl < *,- 

^R#tR 1 Y-Rf*HR CRR ^ Rt CRt I 


*.*81 

Nuclear reaction 

a^forc ct rr sTPrmf^pp fafRRt r«r1©r rr 4Ri RiMwUfaffs cr rr aiRittPiR IrIrr! R©ttRt rr, 

^tr$ af©ffi> cwlc 0 !^ aaRt^RtRrt 'RRfaRf^s rtcr; Rf^e ^r *rt<[ c«kr rrj rrcrr rr$ 

Sjflfc RR I R frl l RfrR ftf&m R$T$ RRRt^R WI«U^I^Wj 5 $MRlH f^RTRR? Rtf>j 

RRRtlRTJIRR fS^FTTRR CRtR RRR RfaR©R Rtftps RR Rt I RRRffRTCR Rr«lft*M 4Rf© 
PlfcOillWR RRT fr© f frti l >l Rt CRtf%R Vtt RtRt RRR5 RCR RRt RRtRR RCRR, 

4$ R^RR fafoilltR Pl®#)fl ft fe il l RRt RR | R^3«R 5S»5is t^RR RfRBTCRt© RtWt RRI W 
HI$dlll«M aRRT^R PlSfsMJRt* RIRtfo RRR R%BR-17 « CStfBR RRRR I R<Slft5 fafoRlfD ftlRJR, 

14 4 17 1 

7 N + 2 He - > 8 0 + jH(orp) 

^rwi csn^ 

©ciwj PiSHii R&trni cai©R, ft©Jrt, « ^wrOThw <?wt rr $ 

i i o i i o 

I H -► o n + +i e; 0 n -* I H + -I e 

C3lt»R Pi^*i Pl$5»i CSfl^H 

R^l 8 CR1R ©W «tf©R*Rg R«ft Rt ^5 ft © 1fr*l l >l (CRRR «|H*M R*ft) RtRt RRR CRR RRRt^R 
fafcURrtRIR R1RT5 RRTR R?firf> fittBfjpyftRR * | (WhR Rt*tKR RfR P l ©1>R l R RRRT^R 
©TR RTl», ^5TtR ft&ill RRt R?t | f^©#tR f^TBt fR©f?ROR alRR^ RW3 R^CRI© C2ft©R « 

1r© 5^R R^JTTR CRR afRR®R R8 Rt I ©RRR*tR^R i 

14 4 17 1 

7 N + 2 He -» 8 ° + jH 

«hr4pi ^*n csifl^R 0 

©afR©J ftfoilR aeftR (RftRRiaR RR iRCR) R%n© 7 + 2 = 91© cat©R RRf; R&tlW CRWG 
1 + 8 = 9f& cafiR fWRR I Rfttiw <jc3 7 + 2 = 9f& flR, Ri^Ula C*RRG 0 + 9 = 9f& ft©$R 
iRRJRR I Picw RtlRRl© PiSjp1*i R&ids ©RRRR CRRt RRI CTRR, 

27 4 30 1 

n Al + 2 He -> 15 P + 0 n 

RTTRfst%nR Rt^CR RTRRt RRt RIRt RtRPS RtR RRRsttR- 30 fR©©R ©^ RRt RR I ^ITO 
iRfRRIR a«fW (13 + 2) = 15fl> Cai©R %, fR&Rt C*RRG (15 + 0) = 15f& C3T5R f^RlRR I ftfcm 
(M + 2) = 16f© f^©©R %, t^Rt CRCR (15 + 1) = 16f& 1^©5 r f^RJRR I 

f^RtR R5lRRt«t ©'SilfiltR RtRtR R?RJt (Rt OStftR R^Ut) « RR R?Rjt RRtR RtTR I 
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w 

16 

sO 

+ 

4 

2 He - 

_^ 9 

w 

12 

6 c 

+ 

9 

10 

—» 5 b 

(*!)' 

l2 n 

6 C 

+ 

\u - 

—» Vn 


H 

He 


fa. C^T. ^oovb] 


7Rt*rm i 

W 3fa Ji-qc^ib C3Ti>R 8 + 2=101 Wfws ^of ^ I 

|^nw caf^ ?rc?m 1, <?rc^ ^ $«*rnR ?i??m ^ 10-1 = 91 ^ < n^n e t^R s 9 

faW cw rtc csfi%i a#4 f i 

■i5WiK e fa 3fa <faii> ^ ^r^sfrr 16 + 4 = 201 ^5t ^ 1 cro^i> 44 ft 

^'V'TfFfa ^ 1, '5fa?lfEfa TRJfft 57fa 20 - 1 = 10 I 'SFS^ STfpFTfTOs 35f|^ 9 9 F I 'aitffa <J*f 

*i5l<wtR> fTOR^ 9 ! 


8 6 0 


+ *He 


19 P 

9 p 


+ H 


(*l) 4 >l?l<P{5C e t?l Ji^WlD C31T^ TRtlTI 5 + 2 = 71 3fa 44 ft Rf4JIC4j) caft^T 

^t?ui 6, ^swR'si’raf^ csrf^r ^it?irt 7 - 6=1 'stffa 4fl> sj^oiaiceM 4fai srito h i 

'sn^ra fare ^wiU ^ ^rcsiTt 10 + 4 = 141 cro^ fro 5 ? 4 ^# RRw<m ^ 12 , 

cro^ 'si’fafifa m. ^??iTt 14-12 = 21 <5r$4<i sn^rftRs ^rrCT ?h r ^< 5 , ^ >^<M e tfE> ^ 


;h 


10 . 


B 


+ *He. 


ftUfl 8 JfC + 

(*t) 4 '^l51<P^C c t?I *^T*J ftC<? >l4c^lb C?ff5H 6+1=7; V»R * ftc<£ C2Tf^ 

tout 7, *vs*n csrf^ ^r srt*rm 7-7 = 01 ^ csiwr = 0,^ 

*wn n ^ *mn #n wmr Vitsin = o t sa tow = o)~s&*m\ 

C<J«^ ftt4> C^T5 v©3 TOOT 12 + 3 = 15 -ftrC4 ^ TOOT 14, 

^ ^ft?trf 11 ^5iiR ^Tf ft\£JH SHSfWIW on <^<1 I ^ ftu^t 8 


12^ 


6 C ■+ iH » 

PiSDu ftf&m stt?mt ^t «mid 


14, 


N + 


*.*8.>I 

Application of Nuclear Reactions 

( 5 ) Rfoufa >n*ijw ftwift»t«t «rc*w ^ itffar 4ww i cwi, sr^f^s srt^s 
dtiwy.*,* TTC«fr -HMitb *mnrHPw «?r Wr® dfir ~sm. WmR«i»i, «iw *im»ihm4 92 

<£H e s *tt?Rt*tf^ W T$ 238.03 I >fl?| ’l^ff ^ dl»t R&1IW 'sn^TTCSj ^ W I (^) 

ffi&m TTRrwj ,^^rrrtt*i M^i m tom ^ <75wf^ 

^witUn f^®R <3 w nt^m ’^‘fm <J4^ ^ 1 (vs) 1^#tn f^n? ?n<(K5i 3 ^ 
■^% 4^t TO5 I ’H?wMfa < p '5% CT 3^ R^J 5 , <psil TOt, 

ssTFia *i%3 ©<5?i 'w 44 ft «i^ra f^5#)y I^Hrit i (8) ftfen *&§ -m** Pii#tn *r% 
*3531^ 4iw3 ^ i ftwiPwi <3 TOnrmfks ^ m wiw *mpn e i^ 


<? 






c^Rrra »t%?r R©#lu f^m i 

*.*8.*i csrftf^jw 

Classification of Nuclear Reactions 

Pi©#lu f¥§*n Rrf%^ *i^ra toh cw- (M 5Ji*i^)ciJ*r, (^) f^it. <3 Pw-«im Rrfen, 
(vs) ^7^33, (8) TOrn?I*R, «t) t^*rR 3t Rva i efH . (fc) <3 (^ f^ TR TO 

5 TOTORI ®H$CTICGl*l ®RJ Sl^T^»R 4 Rt. 3T^n e tRr4 »rf^ WRI f^TH <3 ^»TR ftftflT 

toww acuiet^u i 

43KR ^^nai 'srtMf^s ^ i [ ^ 3 ^ Pwtff«n Pur 

SIRlfft ^0 “H®il?J ?PTRF|” 4 RjvaiQvi f^jef «nw I ] 

SsinsiiTOU^)-^ 
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(i) fi l iaiCfct S ftft*?rt S C4IS CStCSa ntft RSQM-nc.4 ft^-i , oft* ^ 1*1^1 

-^sef^ m^n® '4C3 c41w?i RSIsp^Ic-h wrcs 5i?i^)(£"H ftft“St ^t*i i 3)t^rot 
WBfo rp r « ftfo*re st Srtfft t^Bf^nTCTi sc*u ®a s??m<i st<ftj « cscs 8 3iscw «Pi ss st i «a 
ftftst asrs® c*>etly>u «n^widji 9 t Mftc® <u^ sn i cro- ’ 


5?sc + in —> jgCa + |H 

QAffo 

2*Ni + !H -* *JCu + > 

csntr*? 


27 A 1 4 tt v 30 n 1 

I3AI + 2^® -^ 15P + o^ 

STT^pFt ^eft RS^ 

(S) *t% ^ihws aft %•} mss Pi®#lti ftftw <;<$.® sn 1 3i?r ss- (o RSjpft faS-tii 
ST Pi'S^lil 'Q (ii) RS{p)il IVlIl ST RSjplil R'ol@i'l I 


(i) ft>fr» f H (Fusion) S CT R5#ft Rfoillil aft ^3 ft$ft*ll*l 3)sf2|® SCS 'Smif® 

S® 1®^ CSfa MS TOT ®TCS f5p\5*rr*T ST Pl®#)*l S?£StSR ftftsST SCS I 

fa®»iHC4 sictfiftSOsm flirts sat ss; sns't srsjft® $® ®msn cwr io 8 k ®mraTs ’fa ^a 

ftS&ijMG*? Tg^3*$ 3) fsf^ST tic'll SS I 3) ftftsRI ft^S *1% ft*f® Sfl I CSSS- 


?H + !h 
?h + ?h 


1q8 K > 2He + y + ft^S STS 

fa®‘1W 4 1 _ ir _ 

TqTk> jHe + on + ft^T.^ 


^ « 'srtht to *t%s sra ft^lft Rf®»ih ftftsi i Almiras carats ftft are 35 sacas 

ft&lft ftftat i 


(ii) ft®#) II ftpftS (Fission) l C®R CStCSS «lft ^ CWT 2 ”u s 2 $>u $®JlftC4 

’fl^^*Ma RSiH siai arat® ssia wi aft ^ ««RR 5 afi> 1«a 

. CSPr SS!?T mss P|5 #)ij ftmr St Pl®#l« f^STSR f^ST SST m I 4 fsfmT?TQ ft'as 
ft^M SS I CSSS- 

y, 5 U + in -> 5 4 6 'Ba + 3 9 6 2 Kr + 3 in + ft^S ^TS *t% 

^wPmm cs§Tmi 

2 9 3 2 5 U + in -> ‘ 5 4 6 4 Ba + 3 ° Kr + 2in + ft^S ^TS *fft 


3i ss ftSDs ftft?n sc® ft^pi sftsis ®ts *t% ft<f® ssj si srsrafts ftfttira ®*Rts s? *p 
csft i ft’TH ftftsts f%% 9w 3)^ cstsi Mft scscs i stssi'ifts 5 aftsacss *l(^s SW 3)^ 
ftsts ftft?n i ft»ns ftftsm ®m ^ c«rrs srast'iftss aftc® ftaj' 5 . wi sm 

(ft s ® i iH ftftrmi mat® ^ crsq scss ^ csft ^ ft^t® ss) i 
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^•*8.^>1 Rhh 'Q PfvBjpla f^\S M 1H-<43 's^«u ^ft^sj 

Differences between Nuclear fission and Nuclear fusion 

^..tr s (V*ih ««wfaj 






*i 


vs 


5 fRj ^|^|<p|f^ «<jfaRr£ ft©f<PfllC>1 I 

fa’fR faRjRt ^ CF^ rt f 5 ^ 
t^n, 'sr ^5 o^icvs srire i 
^<5 , PiSSh ¥Rt ^-rfs 

^3&«i I ’n o I t*i I ^ I 


i I 
*1 
vs I 


235 .. I 
92 U + Q n 


92,. 

36 


6 TCr+ 56 'Ba + 3dn + *ff^ 


8 I f*FTR ft<3*T Wl*f% ^ I 


<t i 9 ft?prf c tR4 ‘^us fa*rR f^ra^vo 

® < w p H <$$\ i 

^ i fnS#k ^j <w$ i 


8 I 

(t i 

'bi 


RS'th RR?j|?j gfr? i ^g RSOp^m 

f^#t5r t^^tR f%f^s?rr o^ 1 ? f^l^m ^t?t i 

^>jf*R5 5^0 \oimra (10 7 — 10 8 K) ^g 
WSfc*l!>lt4 ^5*5 ^ R®»ih f¥^?n 
cw- 

-) ^ \3 |\cjR^ 4 * , 

> H + ,H | 0 7 ^ IQS K > 2 »c + on + *1% 

IrpnH f<f>?JR ^pRiTJ fo(3“1lC*i 

^(/l^ C^f“t 'oMH% ITJ I 

fafcTR f%1^s?n ftna«t wr 

3?rfR I 

C^H *Rtff 'owh siTC^ *Tf I 


*.*8.8i fa&m «fafc#ta fatoin ^*ij *rt<faj 

Differences between Chemical reaction and Nuclear reaction 


Riaft *.b § diRUifa* fa toi l« fafr#ta fatom *rt^j 


_ gmrcggfatot __ 

b i jTRrrafR^ fatora o<iierjui Sw^Shr*^ i i 
r£b i 


*i 


wmraf^p fatom r^ drto ^ Rt s ^ 

v lf3»ll' , jfl ^MIWJ xjcU I 


*1 


r\ w Ov r\ /"v 

__ 

Pi®#iu fatow fa®toiwi 
Ris i 

Ri&^iij »i , {'i c.*n®i Rf*c rr i 

2 „ 3 „ 4 „ 1 

jH + |H —► 2 He + o^ 


Zn (s) + H 2 S0 4 (aq) —> ZnS0 4 (aq) + H 2 (g) 

vo i fTpmrf^ R&iiiii ’if?wf e t 

si sjmitiPN* f^nf^iw c^»ra csrr^ 

'St’tfMf^S WFP I 

<t i 5tmitiPi«p ftfasm cto <fr$ 

, ?f5TCTT2rrai 


vs i PH©#lij ffi&m *tf^vrt*t 

f^rra *vs *p c#n 
81 f^#tn f^rara dnwa csn^ ^wiir *if Mfrs 

i 

<t l I^Unrf PlSjPltl ijlsic.'s PmIai's'o[(.<i 

, sr?nRTimii 


v^r 

*.*<?i cmfew 'aii^wic'Bira 

Uses of Radioactive Isotopes 

f^sR 'Q *n^tR W1 I ^3^TRR ^ 4 

'ailwib'll <P5ll I 

(i) s *mu>w ftfaRt ^ 

RtWR 5 -R?r;R e t I ^ <3 srrf i Rt 5 1 < 5, Pr^'lR I ^f5 wf^l sffen f^. 
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cOTtft q t qft prrft n 515515 45 finin+H t wrt tore i ^W' 8 

Hs?nr#w wi5t5 c^toi 'anS.wftfria 535515 5*?n 55 i 

(^) fi>to*ik*K4 <155 3 5 i fiftf^TTirerezi ' 53 $i?nt 5 ire 5 a<W 5 ^ 551/35 535515 '=ffre i 

c?ph, (b) c^st 51 c5t*T00 wtr « ( 5) car«t tonro i 

(i) *|ftl3I5 C^H 75TTCT (5*35 4JI535 ft>®535-45 ooetRftl '=Hl5.C J ltciJl' s 1 5153 15*15 5*53 

515 I 'S355tof C5*35H>- 60 ( 60 Co) ^TT^C’TTtBT'l C515 5 f5*fc 5153 5f*D to¥5 5*re ’J 59 ) C515- 

5*33 fc? tare 531*335 fi&5t5 <5*35-5*33^ «a?7[ wt ^ i 

(ii) 5 j 1 *wt 53. are 45 'Nui'biRw ^reto snrea fi>to 5 f 5 ^imiRh-131 ( 131 i) <j<* 5 > 
•551 4 wsrfeRi «iic5iliH on^pficum 9 irt5r5'5 store '5t5to® <5*35 w ato® 515 1 

(iii) '5P53f*35 5 '^toetlH'i S'^W'il (blood-leucaemia) C5T015 C'^'stfen ^PPRJl 3 !- 

32 ( 32 P) 45 *FW5 535^ 551 

(v®) ^f*l<r<*W <1^13 S oa'erRg><'3ls 5l^lt«U 5f517F10 5'$5 5*55 S;j'9*)k , is 'ft^'3 ^ff?R 5*51 5W 
45*. 455 -sn*rn^i w -sm^r?! « *ifhn e t 5retret 5rere i 453351 5ffsRre <j<$/i tof! 

00 <reerRs>ti 32 ( 32 P) aisrra 50 45*fl> m. 51ft rere* £ ipwe 05 ft storfre st^«t 5*0 

0 1^5 0H 515 I. 

(8) 00 ^5m*t * ftore « '5010 00553 005*0 «n®r<*i*i 53ti<rer0 rewtoi 
0$e0i$ts <50 ftffo rewtoret 535515 553 ^ 1 ^itnjEpj 50 51 30373 5t5re ret 
5*350 5$ 55 1 401 ^iihjijKj wetfeu ftff5«t sromt 5*50 ^ 03553515*35 «rra^«t 

*rt> ^ *T11 «nq r ft?IW-^ ’i'erlt'il RRjj) ?T^i 7 pj «fRr( ^ TTTQTn f^lf^o 5311 

(<t) fltJH'sH f*Rrat«t » '5^51 fl'i> ,, iMic«>t?I '5||^(, e t "5? ^ 5311 fl1> v l'S'e>t 1»IC»1 CVs6tfy>iJ 

^I^CTlcUm 5 J 55 I 5 3 F?n 515 I 

('b) f^lSC^W 8 f 5 ^ C$Wf ^5 
^it'WICUlt^ra 5 T 5515 5 ^f 5 5 I 
< ptf) < plu 5I55T5 $ta^l <PSl 55 I CT55- 

(0 *rt ^5 5 k'»s ^ • al^rta s 

5 f ^5 51^553 5 T 5 ^’il'iHs 5531 v llc'os 
f^<P ' 5 R 5 ft*n ^53 aSt ^35 W 5 T 
^itCTIcUia 5 T 5515 555 t 55 I C^tWsR 
5 t^si C 55 T C«tT 5 C 51515 W3 2 TC 53 W% 

15313*151331 53^531 ’jjgv^ fS<p <q>sl 55 I 




| <ai»TT3 


Q^5 


iw«, 

f&cQ S ’’llt'Ofl ^iS^Ft I 


r°- 

^l^OTldJM 


I 


^ nra 



5i3Pw^*nai 


ft® A.iS S 5R3I3T T%t 


(ii) 5^3*1173 WW* tWTt 
al^rta s f»i 5 c^sg ©^aif^s 55 
^555 *151^ 53 5^§75 5 1^5 'ol^o 4C3I 
^TWraWF© ^551 ^ I 

*mz4n 

■snara W5T C5W%31 '5(^3533^35 
5J55I5 W 535 I C'O'stfeil awtC% 


1^5 5l*l] 5151 5305 < J%t 15^5*1553 55 I 5^ 5151 *10 ^ 5171 C5^fW53 553 5^5 511 

f5f 50 '^T^f*T5 s *J5 5355173 Co<Sr(y>5 5t*D (tft^ 535^5 I 

(iii) atta-^ll^CH f^-5P3pP*rl5 S ca^l 53 53f55fft 5T$E*I5 f%g '5^5*53173 (^5W%5 

'5ttc 3 rn^3M5 5J55T5 553 55 I 53^5 Hg 5355173 C^ffe5 5f*fl % 5171 t^cU^Uw *150 55 I 
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^i^t-*iic'Gt ,p t s f5% #51*11 5i #55, ■sift, ~sf5 '^m i 55 

^ 5?PUW*Rmi ^ftwillilMa 3iWt*U 5551 5131 i ®f%*T <3 gfl RtHtW «m5l5E“t5 51 

G'setRs'S 5ls»i (C-14)-415 C.'0'8fRs»«'a| C5S3 4)5 5315 fg^T53 5551 3'iS>< | 4 3wqfof&t4 
Carbon-14 dating ^*Tf ^ I 

3 srt^ 513pj«5^C3re C5 5^ 3*3 T5VC5 ^ rn 3f53TC3 (3Wf^s?I Carbon-14 
^dlGbR 3TC35 I ^<5, #f^5 §f%5 <3 SflftWlM 4) <5[5J9ff5 55 ^ I S51$ ®f%tf N 3 gffeft ^ 

C3E5 <R1* 3%5 Carbon-14 4)5 %5 fta *5 I f5®T%Tt Carbon-14 4)5 

'stfl^MW w«i I C3 (tj) *5 5568 5*5 I 3ffaFl?R $f%3 <3 3lf*tTO*5 «WW 

G'setPa^i wra *15 ^ ■ p tf^srrc -p ra ^ru 4^5^ c^sfl^m 31355 551 <£ $f%g <3 31% 

535 fgfo 5531 5*553 *3 1 ppr, 

c^r R^rra ^rsrf^s u c 413 •tfawta F^<m.*t (*) «i<f 5 i3; 3rc?rc*; ^it 4f is%g 3T srr%^ 

^J vicBfai 14 C 413 ft*p ?m*m 'St<ff«, 5568 x 2 = 11136 3*3 ^ I 

■<fl *r«mra *rr 

V J 

o fcinfewd 313 * 1 * 1^55 w<m % (5) str^pp m4 33 * 1 ^ 3 R 35 «pw«& i p 35*11 *t3i 3fos 1 
(*) ^srefi« «flt*3 mm <r$ 1 (») 33*1^51 3Rt3if335 f^rm 55i«*tsi*3 mavs 1 

41 iI'SSlGIS 'aiG'IS 5 ■^IhR'^I'oI ■'IG'^’Q 55| *1^1*1 <P 3PK3TR3 PbRj 2f1%&1 5 s GS; 4) •<p|?qc c t '»I*>15»1G < F 'ail^Pl^ 

d^liiwa 351*31 

o *Rnrt*t^ > t*iw ^3 * 33*i^>jt3i3 «3 ’p *3333 ^ 'Q 3331^>Jg»iIs 553 d^ids srj 4r#i> ^g 

4)^^ <u<i|,'o ^ I 4)?J gT 5 ! 41^5 a.m.u. I 4)^5^ <p!^*i- 12 1/12 

^*I(/P 4)^ 'Sfl a.m.u. 4i^s »^] | i£|fi> i-66 x 10“ 24 SJTC^R ^i*ih I 

O o 4)<q»5. tClfis«aftPrt» *BWIt!prCT ^n^cnn <1^1 5311 

O ^ i R(«s|'olt<i (R '^ e tf 'snf^^s ^crjc^, 'alc k isIG < F 

■5J91 ^f«Rn 53i i fe'ift> ^ ^spPFi ^5^ 'Q ^?nft—Pi'SJ'i, csrf5g <3 5cn|M i Pi£Ig»is OTg fi^ <r^, 
4)31 ^ 2 ff 3 I 5 415 R 51 cdlUt»iS 415 s 415 S 5 S 551 ^ 3 ? Ft 1 ^ Ru*jh, 4)5 STT 3 I 5 41 '^ | 415 s 

4)5555 3 THI^<p Ft 1 ^ ^ITC 5 , 4 J 5 Wcdluc*i<l '5135 iV'O'l 415 s ' 5 f s t I 

o *t?T5i^?i o , cdiB*i o ^c®T5®g m *t?f s n^r 5 {5 i c^r C5k®ra dis^Mf^ Rt^trt 

Z 5JR d ChIg^is dFsfu V 1{l i )l' - JG S 5 zt^ Gdlb'l <3 zf^ f^ k l)4H I C5 ' s il5.G*llGblG , i^ 'F5 5 lPdT A, 

(A - z) fi> WSft fwsrR 11g^5g « csff5g^?n *brt^?i c?u5 ^ <rr^ i 

RSQiiJIG-HJl FRfgre 5f535 e m55 I 

o dinuwictf* 'SiHJpi ^*n ’tfhFt % mg# GRRra nr® 5 !! ^ 5W 55*11 

'oiMl^ivs 55J5 OTt^R C5, 3131 ^T5 ^l°1<Pl 55*11 4) 3F5W C®5 *^Gfl C^TRtl bG*l 51311 5131 ^G^^Ib ^*11 G^G*P 
515, f5^ 55*n f^lsi.'i Pigs 5 Is’GS '«llG5 I 4) C5^55 FsPl Pl^lG^J '51PR C5 3551^5 5^51 4)<plb '»l^l 
'5R5, 51 '5l^ ’p ' 5 5R 555 4Gfl I t^Pl 4) ^!I*15 5155555 S'GSH I 

O 51KI5C*p 1G^5 355t^ 5TOR S 4) 5^55 'Sr^5R5 gfl> 35R ^ tW5R—f^T^RTlR « 

Pi51>i!M 5 g*i<«J»1»1 > g*iI I 1^53551^5 c<F^ 55G5 5.g°1 < bj? 1’JC 5 TT 3F® C5^5 ^R555, (7R ^s'jjl^s 5 

'ail<q>^5 | 8tPl'i> G<P^]»l^t 55 4)5*. ^T3raR ^G*lsibG*1s GS’^sR.^t 55 3s-M sgs 5 55^515 <PG5 I 

o g j l c gy a C55i3it^t5 55^ 1 4i 'sjg^nft ^n5PP m f% %5f^g 55, 351^ G5G5 5^ Rl^g^t^ 
P(Pr$ 41555 s 3155TG3 1555(5^ 55 | 4 4155C555 515 C5Q51 55 C55t3Tf^t5 4)5?, 415 3f5513 RftsG*t5 

■5355 5PIT15 55R5tf%55; E = h\) I 
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o a<fr# s C 4 ta ana at amw $4 ^mrami 4<rca at a>ra aarfnta ^rt^ 5 ^PHt 

4<]C#| 3*1 **H 4iajll<ll“l*5 'aitC'll^ fn^f® I '®*i|WI 4^ Wt4 

'snqf^s aat aa ; 4 v wfac 4 fa^fafaan naar^caw ^, ^w *n?prt*ifa4 a*n aa i 

o a t $ohtwHd aRPrtnfc* s atttstwn mm c®ssw fa^m 5 t>Rii wi fH 
^ c®£® -*t^srt < 5?j <pca i ^ anat^tw caw RPpfs'® a^i^lw aiauaic'src/ia maarm^ 5 a4i^t am 
aai ^ a^h^w fa%^ fafawa mtn 'sftf^f® ^ ®iiR*^is4ci5i ini^hiw 4l®fa® aa i 

o aaaT«aa nfcn caftaa a®am s 4 ii®arcna aara ma8fn*a ui »(i) PtSfo*Mw wg 

<FCa 4Ca4(l> f*lf®i*B ^SI4ta a*4nt«t ^tmwJnasja PlSRMllWd t>laftu4 ^ I 4 44*|9M»[at4 faf?T 
44:»W 41 1 «t%34a 4®Tt aa I (*) 4«R WR $W4$H 44 4444 at® 441 444t4 "llRpOfl 314, ®44 

afaam *rf^ faftta® at cntft® aa 1 


o 4 * 4441 « w w ta *rwn£ s 3*lR-44 3t® a*544i 'q 4441 mpataa mta wPta i smna 
4*©4 4Tt4 44 a^HS 'OS's*! 'sil'&'s, 3ta 'SS’^t-'El^J X R(.*(I'S 4ft44 e t ^lf)l 2T4tf*t® 44 I 

L 

X = -, ^mta p = ■c<5W?t = mv : 4)4Tt4 m = ®4, v = ’ll®t<n, h = UTt^ 5 $44 I 

o C4t?rtf>i4 ataJPnja i naatitc® ttmt^amjaw a^fat amta wai *wm a^a?® aa, ^waw 
wtaftta 4?4jt am aa i Ftaffr wtrrr ft ra a?4Tt ®rtta, stma wBrrtia a?*m, ?ra4T#t C4i?rrt>m 
^rt^rrt, oftmrfta w mi fr ra a?«m « C4i?rt^m ^rs?m i 

O *tf*EJ 3^T 8 ^1 ^ «|«i»JI§) *RTSTt^C® ^f& $C*mGJ«?I Ft3fl> C4tUl^ ^?ITt3 

tfl4^r w *fl£a Htj W5 <£l4f& C^tTTt^m ^^IJtfT 1%^ TU5 ^?T I" 

O 4T$44T$ 4 ^f40a W 5W4]?H>i^ f%1%^ *f%*53 W, 

5 1 <CbC?J 4^1 1 t%7T«3^ 5^ W5TH Sft«t 4tTC3, f^U ^ ^QTTtsT «t?J *f?R^f 

^513 f|!R 4313, ^®t£3^ ’IMT2I® ^W45H->1^ %Pi ^ ^ I " 
o ^3f % ^4t faf%g 'aiaRUiw ^^r©Ra am 4a£a ®rat 71^4 

aftwt 4311 'zppm m 4^ arcs 1 4 43*5 f^»rc iH4ti^ ^ 1 

o 4t?r%4?a f^sa s ait%i 433ara C4H 44 <^na aMt<u; c«r£4 ^cbcu f*rf^ s i'©ic< 
3jf 44 c^na ^T445»t£4 4^11 ■*ja^5 ca aftvia *f%a a wish, 4TC4 w wtwa 

4ta^t4aa 'fasa aar aa 1 


o $t®T4$a 4Pt% 8 4^ta tj?i^ at® i mole §c 9 i < whc<p C4ta wttaa i mole faf^ an^ta 
aaat^s cara 4ta 1 mole ^44 4Hi^ij4 t>i^^ arata afa e i® 4 a us ca afaata * 1 % aa, ®Tt4 ca 
cattaa ^taa^a 4ta% aar aa 1 ■ 


o c®4l^a®t 8 C4ia caaa aaaii4f>a®, ■aai faf%^ aataa aPn fat4aa 4ta 4aj aataa aaaf^t® 
afaa^ aa 1 $ aataa aaar^gwtws c®4%a 4i5caicUta aat aa ^at. 4 a^t4 C44fea®t aat aa 1 
o c®4%a f^a«ta^a s I® 5 # c®4%a f^aa 5 ! aw 4ta4t, Wi 4 amt af*t( 1 4H4T 

aftl a^saw aai^j4 ti^RR^ aat 1 ^f5 aw fafaaiwa fa^t^ara, at 4f® 5 ®«tfea^ 1 ta^t aPn 
aw 4f® 5w<fi5a 1 arat aRi aw ®1® <! , cbH^la f¥wa 1 

o R®Ha ROai s 44 f& aaai'ja R®l4aiac4 4ai fa^aia at catt%4 4^1 aiat 4tat® 4ta, 'srj 
aataa aaai^a ta®f 4 ata ?4fa 4ata a&a ic ’4 f»rS^ta RQ»ni aar aa. 1 
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r 5 -^m s iiS 

31, ^ m | 


b I 'i»l a l'bC*1'fl *tt«PT1 c tft* iivsxill mc^c’l C^Pl I Scg^t I [Ff. (RT. boob] 

^ I W v lflWI^ ^? [f%. CTf. ^oob; <Rt. ■boob.; f. C^T. boofe; 

£. C3T. ^00(5); 31. C31. \oo\r; 3. C31. ^ootf] 
(^f) ft^F5 ^Tfft C^lPi^ 3 5 ft3 5 T3 3^*5 1333*1 3TG I [31. C3T. ^ooV; T>. C3f. ^oo^; C31. ^oo^l 

V5l 3331^ <R ftSIsNM ^1 <33^ ^k>i(.<l 331*1 3*E33 ^Tf 3^ 33 | [m. C31. ^obo; 

5. C31. ^ooH; 3. C3l. ^oob] 

81 mrntw&i *mm 3*3 f^w nfbn 3t PUbRmm *#31 3*ki 33 ^i 

^CVO ftP3fa 353t pH. C3t. ^OOS; C3t. ^OO^, *obb; ft. C31. ^obo; 


<M 


fcl 


** I 


br I 


^ t 


C3T. ^00<&;3. £31. ^ 00 ^, ^ 00 * 6 , *obb;3. C31. ^OO^ t ^OOb*; 

31. C3I. ^oo^, ^obo; ft. C31. ^ootSi] 
(3) 3Pfl3VK0kl *l33t<2[ iltWil 3<kl 31*3 IRT, C31. ^oofe, *ooV, *obo ; ^ C3T. *oo^ ; 

"5. C31. ^oo'b, ^ooV;ft. C3t. ^oo^j^T. £31. ^ooff;3. C31. ^oo'b, ^obb;3. C3t. ^ 008 ] 
(^t) 3W3C<N£v63 3331^ 37^33 ^313*W $m 33 I P3. £3t. *obo ; ^. C3T. * 008 ; 

3. C3t. ^oo'fc] 

(3) *1331*13 ’1<H ' 3 T*PR^ C3t3 3^311“ <43 H<p|<^rt 3*kl 33 I P3. C3T. ^oo^, ^ob b; 

£31. ^oo'b, ^ooV, ^obo;l>. £31. -^oo^, ^ook>, *obb;ft. £31. ^op'ii, ^OOtr, ^obo; 

31. £31. ^oo'b, ^ooV, ^obbj^I. C^T. ^oo^, ^ooc&;^. C^T. 'b.ooV, ^obo] 
(^ 1 ) ^CVbC«l^ ^t? [^. c^l. ^ 00 ^, ^ooc&; C^I- ^obo] 

(^) C^mr^TSI ? P>T. C^f. ^OO'b, ^OOV; C^l. ^oobr; CT. ^OOV; ftf. C^f. 'b.OO^] 

(^0 c^mr^j ?rc?in ^ w i 

(^i) c^mr^R ^^urff? wrll c^nntR <j*frt^ i prt. c^r. ^oo'b, *obb ; * 

ft. CTt. *obb] 

(^) C^mt^R ^1 pit. CTt. ^oolr; 5 . <^t. ^OOV; CTT. ^OOV; 

ft. C^T. ^oo'b] 


(W C^RflTR ^WBT ^ ^ I 

C5) C^Rf^R 7ft?|JT ^t? <1<Rt<$re $W4JaC*ra ^ ^lftfbft>< TSRJ ¥Rft C^mr^R m^tTR 

?rorP5R C^R RTT^Jt I (R1. ^ooS, ^ob b; 1>. (Rt. ^obojft. (RI. ^oob; 

31. C31. ^oo^j, ^oob*, ^obo; 3. C31. ^oo^^bbb; 3. C3T. ^obo] 

(^) c^R 7R c^rtfgr ^g, 

^ pn.CTt. ^oob] 






f^ 5 ) '°I^Rb 'S 'olJjRUl'l ? 

(«() 'sraf^B «<sErfg 5 iwg m«u <?r i [m. c^r. ^oo^, ^obo ; ^. <ri. *00% ^obb : 

(Rt. b.oo'b, *Oo!n;ft. (Rf. ^ocb, ^OV, -^. 0 bb ; ^t. (Rt. ^ 00 * 1 , ^obo; 

(Rt. ^.OOS; g. <RI. ^OO^jf^. <RT. i(obo] 


(gs> ”1% ^ #t? isg < mt < ^ l gt 

W I 


(^t) 'IPis <J®|»i m ^t? 4 ^IPb «l*j^llcs ‘d’ J lCSl t S <P-fjTTJ ®ll < PC'o 'lies ? 

If. (Rt. ^obo; Pi. (Rf. ^OO'b, b.obb ; (Rt. boob ] 
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(3) 3l33 3^3 ^5 C33 I 4 «|^3IESI f 3C4l l t> 3I<PC® 3TC3 ? 

[ft. C31. *obo] 

(3) 3ftl3 3^3 ®iil^333$.3TT3J1 3?3 I pH. C3t. *oo9, *oob-; C31. *oo9, ^ooVj 

5. C3T. *oo°l, kooh, ^obbjftl. C31. ^oo<>i 3. C31. *oo3;31. C31. ^oois, *obb; 

3. C3T. k.oo'to, ^ootr, ^oo<», ^obo] 

bo I '3||\5<f , <1|v5 *l)t\s 4 'Dfvaji 'a(lc ff ilc*^ 3*5^ I‘■JO® $.C3 < w}3 ft3Tt3 153133333 30311 33 I 

[TO. C31. \ooi-, F. C31. *oob- : C3(. \oob, *oois; 3. C3T. ^oo'b; ft. C31. *oo9] 
bb I (35) C3ft33 «ft?#3331353 #t ?§3T33_3 319 I ^ [F. C31. ^oo>b] 

(3) Mg3Tspra 0^3 ^3'sn?I%P331^53 TTH Na3f ^13 0P$3 *3 ^Itl3)333 f353 313 WTO 
353 C33? [FI. C31. ^008] 

b^l C313 C3k«W $t*Mul»l 'Slhl^ <J»1C'® #1 C3I3T13? 3030 3?3 I [3. C3T. 9 F. COT. ^oo9; 

* 31. C31. ^oo3| 

b® I d^sf® C303 C0tC33 ftR>d «ll§(,3l(.'Cl(.33 'adc3Pf ,< P 313313 9 *33 ^falCO C3ftfl>3 3133131^3* 
03 C33 ^sl 313? 3^f%^5 C?Ptl3C33 tJl> 'ail^G3lu>lc y 1fl 'stlc3f^ < P 313313 ftti^O S 
35 C1 - 75.53% 9 37 CI -24.47% »lfoMa 313313133? ^3 C33 3?3 I 
58 I (3?) CVJ>(StRj?3'»l 9 C5^%3 '5fl$C3TCi>T0 33F5 ft ^31? pO. C31. *003] 

(3) ft ? CS^fl^O ^t^C3TC5lC33 8fi> 313313 C33 I P>. C3T. *oo3, *oo«s; 

C31. *oo3, *oo«s; 31. C3t. *oo<& , *obb j 3. C3t. *ooV; ft, C31. *oo3; 

3. C31. *ooV, *obb; ft. C3T. *obo] 

ft) C313 ft*fa 9 C3TC33 fb ft»*3l?l 313^)0 1^*1 ib t,'® | sfRs > *l ?31^3T^TC33 313 *3 313313 C33 I 
be I (3?) tseffoa «irtwitl»lt*lsi a, p, Y-0%1 ftfts3C33 WT ftSfell l CO O ft #1 3Hl3^3 3t&, ?5T 
150133333. C33 I 

(3) t'® | 8fRs>«'®! ^ c^eiRff) t*n°i a-siPli RR»sc3s <pc»i C3 3f^3^3 3U 33 ®31^J33^ 33311 
331 . 

(3) C5^1W51 C333 W>»tR#*l C3t3 P 3?31 f3f3?3C33 33 fl 3(<<^3 33? ^3133^ OT3TG I 

[3t. C3f. ^obo] 

b4» I 3S5®t « ft^t C33 S 

(b) 3331^^1351^, 

(^) 3133131^3 3?3H *9 313313f^35 '533?3Tt, 

(9) 'SITC3PFP 313313^3? «3, 

(8) -' a H^C'3lCbl3, [13. C31. ^009, ^ootr; C3T. ^ootr; 3. C3T. ^oo'bjl^. C31. ^ooii>] 

(<?) '=ntC3T313, [Bl. C31. *oo9, ^oolr, ^obb;^. C31. ^ooV] 

(9) «rr$WIU5H, [f. C31. ^obb;3. C31. ^009, ^obo) 

(3) 3lt55TWC33 313313f335 3^, 

b3l CV*®rRs»?J'*1 ? C55®T%U l3f^33 3PlI3^C«i.3 3^ 3*fat 3*3 I 

bv I f3®ft3ft%?n^?3mi?lf335ft1|5?n3 31W 31<35jft? p>l. C31. ^oo3;F. C31. ^ootr.^obo; 

C3T. ^oo3, ^oo«i>jl3-. C31. ^oo'b, ^.oob-; 3. C31. ^oo3, ^oo>»; 
31. C31. ^OQc>; 3. C31. ^obb;l3. C31. ^ooci>, ^obo, ^obb] 
bfe> I (^) PlSyWl 1<p5*lh 31 3<I3t^3 f3l^3l ^1? 5lks3 319 I P3. C3T. ^oo5ii; 3. C31. ^obb] 

(3) f^®#3 f^TR 31 R®#)3 13916(3 131^1 ft? ^31333 319 | ’ [3. C31. •bobb] 

(3) 1H©#|*I f33R 9 f^#t3 f3>®*1l3 1<(d>3l3 3H3T 8^ 31<^35J CT3 I 


[TTf. T. ^oio; ^1T. C^f. ^o^o] 
[^. C^t. ^ooV;^t. C^T. ^oo^;* 
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(3) ^1? f3®#t3 f3&3H mWfc ^3133333 C33 I 






b I m RRRPJR <q<nos CRIRTtR ? 

(R) ' a Hc > lft < P <«nc^ ^Rt ? RtRRMfaF v5R liTRR* ^? 

(?t) vrtcrI^pp RRmftR \g^ gf^5 \5^ rr;-rtwtt *rr i 

(R) bft $wr$wr ^ 9 i i x io- 2 * g rcr bft csrfBR ^ *1£ ftSjjHR ^ wf5 crct 

rsri 

R I 7^N, ^Ca 4 Rfi> v taRh , Jc'® fa# c^Tt^<p ^‘tfR R^RJT CRR ^R l 
VO I m ^lc*ll«> R*t? 2tf%&T "RR I 

(R) RftOBlWMR CRRt R^ffi ^t? 

(R) SfTCRTR «WP1 Rt$U!al«M ^ R*ft^R fa^rR RTRTRR ^rfftw# CRR 

*ir*^t crcr ftfesj PiQc«r5i r%r rt^ i 

8 I f^) FRRR 'RRt Rtf 'Q '©S y 0 > 1 Rttffl fiF-^R^R R*flTO*lfi5 Sffa&T ^R I 

(R) r ftfajj ^TRtR <p , *p v Msi ^\W4 RCR^CRfl vosHclictfjfl ^WR* ^Rt*R ^R I 

(^t) c4IR *i<,vo®i vf)<pfD c^TsT rcrrmH F^tf •lI^'ocR 4<Ffi> ^f ^TTR^R <prH 5 **}tf 

vo^l ^RJ <pflCR ^t CRR ^R I ($8 FT#) 

<2* I (R*) RrrI^r ^^fR l 'Q m fafTR <pw C# ^IRfaJlR R^RTf CRRto I v^TCRR HN <¥t ? vRCRR 

$C*1Rv5*1 RTRR ^R>ol W? [Ft. CRT. ^obb;F. CRT.'^oo^;^. CRt. ^ooV, ^obb;fa CRt. koo^i 


RT. CRT. ^ooH, ^obb;R. CRT. ^ooV;R. CRT. ^oo% ^oofcjfa CRT. ^obo] 


(R) RRRPJR N CRCR / 'Q m faflR TO^fiRiJh R*RJT « ^c*i^S - l R*RIT fafR^R I [R. CRT. ^obol 



[5. CRt. ^ooV, *obbjR. CRf. *obb] 
[Ft. CRt. ^obO;R. CRt. ^OO'bjF. CRT. ^OOV) 
[F. C^l. ^oo^;t^- C^T. ^obb] 


(i) lp, 2d, 3d, 4p, 5f 

(ii) lp, 2s, 2d, 3f 

(iii) lp, 2p, 2d, 3f, 4f, 6s. 


*\ I f^) I^RSR ? 4 f^5R ^C.vo NRfP'SORtS^U ‘^C 9 R^ 7 T ftHiM C^R I 

P?t. C^t. ^ooi&; Rt. ^oo«&; F. C^t. ^obo; l^f. C^t. ^ooV, ^obo; 
R. (Rt. ^ 00 * 1 , ^ook>, ^obb;^t. C^t- ^oo'b, ^oob-; R. C^T. ^obb;1^. CRt. ^obb] 
(R) ^S?T ft?R ^ ? N 'O S RRRRR ^C ff l^\!J # l RHJi'M JC051 f^?R CNC*1 DC°11 —RTRJf I 

[Ff. C^f. ^oo^j CRt. ^ooS; F. CRT. ^oo^; R. CRT. ^oo^, ^oob] 



RR* R p Rf^C^ (RRP31 


VI W K (19) ^ b^^SR 3d ^Rf^STCR Rt l^tCR 4s ^Rblc®1 RTR (RR ? 


(i) Cl (17), K (19), V (23), Fe (26), Zn (30) 

(ii) Fe 2+ (26), Cr (24) 



[FT. CRT. ^ook>; CRT. 4ooV; F. CRT. ^oo 4 !; ft. CRT. ^ooV; 
R. CRT. ^oovb, ^ooV, ^obb;RT. CRT. ^obojft. CRT. ^oob] 


(R) Cr v£|R 5c°1 < KG'i ftnilCR RTRIR®! fRRCRR Rjf^^R RR CRR ? 
(^t) Cu ^1R f^RTTCR RTRR^ "f^RCRR Rjf^R 5 ^ RR CRR ? 


[^. CRT. Robo] 


I f^srf^F CRtCRR RRRT^R^CRR ^ ^TRCRR tCRR^R f^RTIR CRRTQ I 
OR) Al (13), Al 3+ (13) 

«t R1J RRTRR (bR)-bV 


[FT. CRT. Roo^l 




















TTftlftTO *t® 
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M) P(15),P 3 -(15) 

(»t) S (16), S 2_ (16) ft. TO. *oo4>, ^oob; f. TO. ^oolr; in. TO. ^.oob] 

TO ci ( 17 ), cr ( 17 ) pn. to. ^oio] 

(<B) K (19), K + (19) m. TO. ^oo'b; ®. TO. ^oo'bl 

(5) Ca (20), Ca 2+ (20) ft- TO. *°o&l 

TO Sc (21) TO TO. ^ootf] 

TO) Cr (24) ftt. TO, k.oeb, ^ooV, ^obo; TO. ^oo'b, ^ootr; g. TO. •^oo'b; 

ft. TO. $,obb;ft. TO. ^oo'b;®. TO. ^oo4;®f. TO. ^oo'b, ^ooV, Aobb] 

TO) Fe (26), Fe 2+ (26), Fe 3+ (26) TO- TO. koo<b, *oob-, *obo;g. TO. *obb; f. TO. *ooV; 

®T. TO. \oo^>, ^ooV, ^.obb;®. TO. ^oo^, ^oo4, ^obb;ft. TO. ^oofe, ^obbl 
(®s) Ni (28), Ni 2+ (28) ft. TO. *oo4l 

(U) Cu (29), Cu + (29), Cu 2+ (29) ftJt. TO. *oob; F. TO. *oob, *ob b; f . TO. ^oo'b; 

>1. TO. k.oo'b} ft. TO. ^oo'b;®. TO. ^oo'b, *oo4; ft. TO. ^oob] 

(fc) Zn (30), Zn 2+ (30) (^. TO. *oo<?] 

Qg) 1 (53), I~ (53) ' 

bo I Wsflp ft® (SMH 1 [iff. TO. ^oo4, ^obb; ®. TO. Aoobj ft. TO.Aobb[ 

TO p ft® '=w«i 1 ftt. TO. ^obo; 5. TO. ^oo4] 

TO d xy *8 d yz ft® 'awi I 

bb i m cmiRm CTft ftftsrc't® wi ■#( ®t Snrom* (ft® i 

TO ? SilnsHnn £ft® i 

TO 41^4 v tlos*i ft(tac*t c'o«tR<pt( 'ad^wIcGlcHs < u^9,ls 41 HIT *1® I 
TO n’^ftrc® ®>o'oi nftn® '“d^c^icticn® ®j®®i® 4jmji w i 

(®) Carbon-14 dating ? StlqjHnn ®JWf I 
b^l RilftfttS RS^lii RR>iift *3®*! ^Rl 8 


(b) 7 n + ? 


+ jHe [^. TO. *obbj 5. TO. S.oo'b-, ft. TO. ^obo] 

+ ,|h ft. TO. ^oo'b; ft. TO. ^ootr] 

+ !h 

+ 2 He [ft. TO. ^oo'b; ftf. TO. ^oo'b, $.ooV] 

+ |h ftl. TO., ^obb; ft. TO. ^.oo'Si ft. TO. ■^oo'bi ft. TO. -^.oocs] 


(JO gO 

(») 7 4 N 


+ in -> ? 


-* VO + H 


(8) 7 4 N + !h -> ? + 4 He 

((t) ; A1 + o n —^ 

(«9)”a 1 + 2He -> 1%P + ? 


[ft. TO. ^ooVl 


(4) ' 5 °B 


v ,J XT 1 

—> 7 N + o n 


M ?H + iH —> ^He + ? [f . TO. ^oii; ®. TO. ^oo'is, ^ooVl 

(b) + ,H —^ ? + ? [5. TOl. ^.oob;^. TO. ^oo4;®l. (TO. ^.oob r ; ®. TOf. ^.oio] 

(io) 2 9 3 2 5 U + in -> ? + j 4 6 *Ba + 3 in [5. TO. ^oo'Js, ^oob] 

(Vi) 92 5 U + in -> ? + ? + ? [^. TO. ^004; ft. TO. *oio] 

(b^O 92 S U + in -» ^Kr + ? + 3 in ft. TO. ^oo4] 

(Vvo) ^Th TOTO a-sRl ftftiH TO41 ftt. TO. ; 'g. TO. ^oo^-, 

C^T, ^OOc&;^I. <3 T. ^OOb-] 


iBa + 3 0 n 


(V^) 92 S U + in 


<V8) 2 g° 2 8 Pb + 3o°Zn 


?Zn —> n 2 7 Cn + [?] 
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?&? 


ivsi 


i Pram $%*ic?m ?ji?jt ?a * 

(?) ?Rciji ?m?t e lft? ?*?Jt 6 i 

(?) Hl^ujlwcis <53 ?t?Jt 14 I 
(®) Sc (21) d-3? OTt®l I 

(?) Sr (38) s-H? C?l? I 


(?) 'afaWHil ?m?f?ft? ?3 16 I 

(?) OdlU*i | 

(?) Br (35) 4iafl> p-3? C*fl? I 


cry 3) 



ftmT) ^»ifen wM 



51 ft<*t w^m ^ c?c? ai?mi?i6, %T5j cam, caafa came? aamfr*?, ffc. g?ft 
*m?r$i a'areft? ?fc? ?n?m ?ri ?ca? i afgA??iM« ?a*i i »ja ®*ra 

?<51 , h faastfmt ?m ?tcm? i 4i?? ?§t?m ?c? aaar^a c?csr l^sfsten? atfa^pm, aaar^? R^fD 


"3? Tpfe^t 'siiR^pis 'q *ra?t^p« $c??i5? IVoh Jimc'? area? ??j atat >n*»a ?cut? i 
(?) ’is»d^pi l^*ifi> tj? ?f*t?T ixi^aa , 8(<i j ?h c?i?m? i 

(?) am?? (a-) ??r$t? 4ifim 'Q gffc t?Fr$j c?? i * 

(?) fr$H??re, c?t? ftwflt asmiq* c?tq flSftmw ?eh? $m ?fN?fl> vs 
?*1?i ?? 4mt. Pi’ n si'® i 'i»j^, c*t? i 

(?) $^?? TO, *BPIt^l Httbafo C?T? $?»??? ?BR? i|(V«ltfe| 8 

?^f?i at's 4?^. ?mft ^t*n?^r?t (sea? ?? i 


?i Isr&m? awacvi'S $m <x-??r fajm? ?S)?ra Prarra? $?«t f%f% arai camra Pew®? 
Pi&Rhim ">\m% ac's? ®»P3T?? ?cg? i *rai ^ iiobaflm ^vM^r^c? aw^ - ?^? tcnafic?? 
???wg ar?m, ar^fe « ?3?t3?j a4flt <jmji 3 a?t? <mt ?u? i bw^ t§>fciw ?i?m 

’jtfm ^w*( atc?m ?? 3 c? ar^esresf? ? 4 i^t atfa*pm <p«h 4 r?t, 43 an?n? 4 i?fl>/?§i? 3 ? c?? 1 
(?) ?BRMfil?34l##tr 5 


(?) c?f5? <?cv5 3 ?* ? stiwm ^i5)<M‘iri5 srt%^t ?? 1 ^ 

(?) '5>n)?<p ?C®, ?r?mc?f^ ?3?1^?C^C??I <5^3^ ?^3? ?3?l*| *)Cv»?I^U ♦?? ^ ? 41 ?<wl? > 

*tc.'»®ifu5i R>»iJ^ 4 )?i^ ftijpm ?^?r ?m 1 * 

(?) ®^H? ?c^ ; , R«i^ snre ?t^C5Twt»m ?<ft% ?ft???f^ Rv»<ji<f 3 ?^?? ct? i 4i ?S)<ps? 
c?c? ?r?m? ^ft??'# cn?, ?t *ii$c»w, ?nc??, 3 Tc?u ? PiPtos ?rt?n f?c? *m? i 

C?m ?MT^ iJC'SC'lfl ^ ®C&? ?3 I 8 

v® i c?m aaat^ac^'X? ^c?a^?c? ??rjc? ?^?i ??n ^ww i b^s fe. 3?Pi ?? st?t? ?c?r 

C?, ?*IT 'Q ?3?l ^5? ?4 ?tC? I HKW3 ?^t?3? ?C?, 4)3^ c<p|l»W< ?Rf, 

e = hu i mwa a^??m «n « ?^m ? 3 ?nm, e = me 2 . 4 >?r? ‘ m ’ ?n 

?^??m c =?Tc 5 rm ?Rcs?, e = c,<pi^c?? ?I^ i c?c? f%. 3?Pm 

dRiRvo ? 3 t ?? I 4 J 3?3 R«l^l ijfv&Sjm ? 7 < 5 ??m vsfl^t ?c 4 ? <11 Nils ?RJ ??l?l ?'?)« •n 5 l?fl? 
fc*p?T?a ?csh, ?t c«rc? ???T53 ftStdiiiiJM ?frf?? tc??fi? c?c^m war? at 

asRUicaa '4m?T Ptc? ; 4jfl» ?3?f^ c?mi^i? ?cwc*ra i 
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h8o 


81 


<t I 


'bl 


0*) 1%. g*ift5 to i _ ^ 

(^) cro ■sroswa ^w4j5w«) tomcto toto ^TO-tlr* c*w « 'fi^c.TO v if*it>*i 
toi * 

(*t) S^ l ^wa (i) 1® g*tft 5 tos, $c*i*w3w5 tost *rtf tort to i (ii) cro 5W25 trto *r®, 

5.c®l < PJ) r l *tf^®(.s 9<iW •‘P-sit^ ^ TO^H ^R> TOM ®it C^fa 

TOC<C*15 ■'i^TO't <3 3*]ft5 ■>i»i)TO e t 4J4AI4 TOT *t*Rt TOI *o 

(5) ^s, TOfttfa hfi> p TOftCR « bft> d toRUm fi>ai 'to^t to i a*fH m^i^r 

tot (n>, rtoH c ro ftra tot (/)« cfr*r$to c4Hirtw jwn (m) to ^ to to 

ll^SM CTl® « TOftSW TOT *t*HT TOI 8 

c^raftra 4#iftmi «i«j»iim *t?rct^5 $c*i<*3jms Rffo «mw4m 5*^15 «rt 5t5fr> m>i*ii : civ tott 

'3R5 I %5R5 TOft® 3 TOftUlOT RHJ*5 «TR^ 'ST 5TNJRI ^ 

WR ®rf®ra 5#T , 'atl$<p 51$ ^ff% ® ^C©5 »?tf$ I 

m wtsftraTOt^i? > 

W ft$#Ri ftto ft? tet ftfern ^ to i * 

(i) ?, 7 A1 + in -* 0 + 1H 

(ii) 82 ®Pb + 30 °Zn -> ulcn + 0 


(*t) $>nH<p "SR®, 555TJC5 2d TOft$R*l5 'qP®^ 31*05 TO 5JT5TT TO I K(19) TO *RW4 
3d 'SMfoilM 5t %54s TOftl3lC*l 'sr^TR <55; COR ^tf% ^IM ®t 

ncC—TOT TO I ® 

( 5 ) ®«^ to, TOf^ « TOft&R 5TO3t^5f?TOft$'9 toRSrto nftopi^ < 55 1 8 

4RI*lft* foftRlWlW C5JW5I $C*I*!H TORT <#^$5 5tSj ft$#l*l RR»Jlfl ft®f<MlW4 CSTflR « 
Pi554 5*5115 ’iRh'ii tit5 1 ifl^t ijfl> RR>*il Pm^t 8 

2Na(s) + Cl 2 (g) -> 2NaCl(s) ... (1) 

?3 7 AI + in -» ? 2 7 Mg + |h ... (2) 

<pcs Pcmj SR?} 'ST SRTTT’T 'Q <ul^JT ^sc® u>^3l I 

W WRT*tTOT#t? i 

(«t) ntjRT«ft^ 155 4^55 (amu) ^t? Slfte '^ f^R WTR? ^O, 17 0, 18 0 4)5 5«fT3R5 

99.76%, 0.037%, 0.204% ^PT S5 TO 5R I * 

(*t) 5?^ TR®, (1) Rl ft&fllfl ®S5_TO , 35 tC»r^R_f^Tm (?R | *$7\ srStm TOW 
OT’TT'Q I 'RTR-^C'l^'l R&illfl TOW Pjfo?Ttfl>,TOfjJ 5RTI ® 

(tl) 5*nli<p i|C®, (i) d*re (1) 'Q (2) *T8. RQ*<jl C®T»J ®T OT’T l (ii) '§'55 gj^R RIa><ils 

tR«0 *rt^(WJ5 WH® C«W ttHMM-H* (W I (iii) 2 9 3 0 4 Th 0W a-#D f^RT^ 
ft® ill *114 ft&5lft5 Rf^5*t <?W I 8 

*RRT<35 CTO®W ysm 'SRTO5, ’TWJt®_ft1%^ *I%3®WT ®«Ptf^S5 « ftl®^ «mR1 >R*1 
«II®*P4I® *tft?l 5«rT 'SR*ilW tcsp^T StWt ^4R5 I CTO®TR R8?ITT 

n, /, m '*RJ TO CtW CTO ^C'R^C'R Rf^P TOTOT WHf TO I 

(*) ev&*BrR»il^l b 

(tT) s-TOftSR *9 p-TOftSRPTO^T ftsi ^RT I ^ 

(*T) ®^TTO TO5 f «||iS*p«q|5 #1? 4 ^lfis TOJ'ST (n + /) TO TO C«W ^ ®TO5 e TO TO’tll 

5*51 o 

f*T) ®^TO TO, CTOT^m R85JT'H? CTOftR TOT TOT TO^5 TO »t1^C5 ®51% 
*5C55 TOT TO8. Cgftrlt5 CTO1®R TOT TOT CTO TOftTO Rt?lTf *t*HT TO TO5 ; 'ST 5T15TT 

5*51 8 
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i8> 


^ I ctel 43 •tlsTOT'tfas ?1TOJT I ’TTiWlf^s ^TOJT TOTO ’srifo M l S e 

w^Si Ruh fflH ^ i *t<TO^3 ^r^f^sTO * 1 % wawd tc®R^ f^TP$ ’Rwja c^rni^r, 
*i&?j'si 'Q *i<ii« ■hi^Rc'o , s}*t *8 sw w«rH mm i 
TO) '^Mlc'Ch ? i 

TO) *iih»iwR 4 3^ #t? 3$M»tcen ^<fi% ‘3TO3 43 *rcf*r$ wp[TO3 

9 iHRm(?pii * 

TO) $^t*TO 3TC, (i) Fe(26), Fe 2+ (26) 43 $<,«WJH faflTO 431 OfW^ $3 10 3^13 3TOJT <?N I 

(ii) 4 wHfS TO*} Cf^'S*® C*H®1 8 4 8fl> Rfh I W>I3I3 W3T 30® .43 43>IU 

Rc*l<i Sil^srTO^. •qjNlT ^ I ^ 

TO) $*tt33 s 3F5, wlc®!*! ■'ifofl'ol 3<t 3FJ3 fa53 8 *31^ 'aiMf^ 3T3T 

■jit^fpstr <3t3rrt3i 33 i toTto 3 *tfra « sj3f%f%3 4 «rc$3 ^m, 33 ia 3rppj3 « 4*1 

VIIA ^hJ{*i»iMS 3TOJ 4tis 53 3f^3^TO3 <uNJt 43*. •'i foil's C33 I 8 


b I 

*1 

41 

8 I 



3 -f^ 5 t*t t') « 3 ^Pi<H>Pi gPfl(MCQ) ]) 


«t-> MCQ: 3TO133 at^( (Simple MCQ) t «M*®3 « ^3133 *5t33 


4fot»tW3 '»( , iJ'o»( 'aH^Wlt’Bl*! l7 0-4 foajH 3TOJT 53fl> ? 

TO) 8 TO) 9 (*f) 17 TO 7 

. TOF} 1 ^ 333t^33H«w «il$t*lMI3? 

TO gcu , 3 ^Zn TO nCl, ?Js TO iJsi, *Jp TO ‘,H , ]h 

To 1 } ijft 3373133 ^iStoicCm ? 

TO ?®si, ^s to iJp. ”s TO) 7 ^ , g 6 o to 1h , fa 

3p ' a tsRfClc,»iri w'nlil n 4 /-43 3R TO 5 }!^ 3C3? 

TO n = 3, / = 0 TO n = 3, / = 1 (3) n = 2, / = 3 TO n = 3, / = 2 


<t I K <43 13HJI3 TOI^H* 3£3? 

TO Is 2 2s 2 2p 6 3s 2 3p 6 3d 1 
(3) Is 2 2s 2 2p 6 3s 2 3p 6 
'b I Cr 333T33 $.t‘l < w3 , '1 foilM TO 5 }^ ? 

TO Is 2 2s 2 2p 6 3s 2 3p 6 3d 6 
(*t) Is 2 2s 2 2p 6 3s 2 3p 6 3d 5 4s* 

*\ 1 Cu fam to^ ? 

TO Is 2 2s 2 2p 6 3s 2 3p 6 3d 9 4s 2 
(*t) Is 2 2s 2 2p 6 3s 2 3p 6 3d 11 
\r I Fe 2+ ' 3 tlilC*1S R* 1 Jh TOnlU ? 

TO) Is 2 2s 2 2p 6 3s 2 3p 6 3d 6 
(«t) Is 2 2s 2 2p 6 3s 2 3p 6 3d 4 4s 2 


TO Is 2 2s 2 2p 6 3s 2 3p 6 3d° 4s 1 
TO) Is 2 2s 2 2p 6 3s 2 3p 5 3d° 4s 2 

# 

(«t) Is 2 2s 2 2p 6 3s 2 3p 6 3d 4 4s 2 
TO) ls 2 #2p 6 3s 2 3p 6 3d 4 4s 1 

V 

TO) Is 2 2s 2 2p 6 3s 2 3p 6 3d 10 4s 1 
TO) Is 2 2s 2 2p 6 3s 2 3p 6 3d 11 4s‘ 

(^) Is 2 2s 2 2p 6 3s 2 3p 6 3d 5 4s 1 
TO) Is 2 2s 2 2p 6 3s 2 3p 6 3d 6 4s° 
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i* I dfftsRI *l?Rt«t?I Tffi; 'SWR'Dlt*!?! RijTO 5®1 3d 10 4s 1 ”141*1 


■nlsPk'i CTWfo c<p|*tfD '5W? 

TO) 8<t *t%I Gr-IB TO) 8^ *1% Gr-IA TO) 8^ S^TRI Gr-IIIB TO) OH oflfa Gr-IB 

bo I CTt^Ri *m\*$ ^8^5CI?t ijfl) '5raRf5tt?I?t ^W4Jid falTTO ^ . 3d 5 4s‘; Mm TOdPlW 

^ ? 

TO) 8<$ Mm Gr-IB TO) 8* Mm Gr-IA TO) 8< Mm Gr-VIB TO) «jH Mm Gr-IB 

bb i ’mrotsfap <ij i>i Rcb<^ 331 — 

TO) 1 x 10->° cm TO) 1 X 1CH 3 cm TO) 1 x 1(H cm W lx 10- 5 cm 

bA I bfi> t^3£5?R < pc*^lRrl5 ^*1tTO sfHTO Rcds cpIsfD ? 


TO) bf& bft to) bftftSJri, bft csrrt* 

TO) bf& 1^53a^, *fl> csrflTO TO) hfl) caiU*i, fflBJJsT 

bvsi %j«, ftftaws MtfM v»uwili<u Mmm fttsa <TOHfi>w> ? 

TO) uv-slt^n TO) X-ray TO) # 1 ! TO) < 3^9 tS 1 *lte M H 

b8 I ftPHltV %wt c ]?l ^fl»it ^ 

TO) H TO) Li + TO) He + TO) Na 

b<? i ^*r*t%»5w ^itoto «tbh ^ <ropjf&? 

TO) 4/ - 2 TO) 4/ + 2 («t) 21 + 1 TO) 2n 2 

b'b I HTOrwi^a TOMkss^lc'i TOP} c^w ^R<P*ll^ c*llR\o 331? 

TO) n = 1 C'<tc. < P n = 2 TO) n = 2 TOTO n = 3 TO) n = 3 TOTO n = 4 0*1) n = a TOTO n = 1 

bS I HTOM^I TOSTO ftct>s TOI»| ^c*l^i5l*TO CSC©*! bfl> TOlT>*1 TOft*! 4“fl04 *11 to ? 

TO) 3s TO) 2p TO) 2s TO Is 

bv i *n«n?H h *nwt*pi ^imt4 3®t 0.53 A 1 li 3+ *mM («n* Wf - 3 ) ^rmt4 

c*pi^n> 3ro? 

TO) 0.53A TO 1 .O 6 A TO 0.17A TO 1.53A 

bt> I RcdsI 8fl> TOT3rrt>Pl ^TOTfl VIcHs TOP} d-sc’i^C'is 'bmj ■*ifa < p ? 

TO) 4, 3, 2, + | TO) 4, 2, 1, 0 TO 4, 3, -2, +1 TO 4, 2, 1, -j; 

I Rct>$ 8l^ C^1*| *{<\\'»3<\ ? 

TO) 3, 2,-2, + | TO 4, 0, 0, + ^ TO 3, 2, - 3, + ^ TO 5, 3, 0, -j 

^b I H ^ < tl% ®TttC5R ftftwfl b^I W8!t ^TOJT TOH^ R h = 109,678 cm" 1 

TO) 82,259 cm" 1 TO 82,000 cnr 1 TO 97,492 cnr 1 TO 97,000 cm" 1 

«f-b mcq <aa^?ramt i b i TO *i TOf«i TO) 8i TO *\ TOfci TO si TO vi TO) ^ i TO) 

bo i TO bb i TO b* I TO b© i TO b8 i TO bff I TO b^ l TO) is l TO) btr I TO) bi> I TO) ^o I TO) 

Ab i TO) ‘ 
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i8vs 


h I 


*1 


O I 


8 I 


<t I 


'fa I 


<11 


<r-* MCQ 8 mfcsip? 5$P4lbft fif} (Multiple Completion-MCQ) i 

ensrW, ^5t *sfllfrffe 4 > g 

*155^5 ' a <sPl'G 5t sr«TR *tfo*4>M f^1%^ 'SmR'GM S, p, d «TT^P I 4CH5C4 1 Sf*TR 

c^rat^m 5t?&t *n’ 45 -sn^m <?wt 55 i <&&— 

(i) 2p (ii) 3s (iii) 2d 

PtbS (. < Pl'lfb J^*? '3|*lIP5l«l 3,C*q ? 

(*) (O'® (ii) WfiO'S (iii) (*0(i)« (iii) (5) (i), (ii)0 (iii) 

rirta p-5f*n wt OTHffia 5Dt5 5t*i f*mff 5 ® srwr ^»i— 

(OCTl^csnl^’winsPiniw, ooCTMtafi^TOin^i^, 

(iii) ^P<15 <K*1 H'$ r l C5t®l 5£5 

PlC.&'SI C^plb >il5*?? 

W (O'® (ii) W (iii) (1)(i)« (iii) C 5 !) (ii) 

c*n*i a-5f*B RR»5C‘1s <Pt*i c^PIbsi Pwsj^t 51^5^5 ’w*? ^c*i Pl^l^f 5® sp$i*t — 

(i) csrffa 0 ®5 *wjt 2 

(ii) I'oetRfffl P'50 s tilths ^55 4 m^*? *0 tdliJ'i 5WT 2 ^C*) 5T5, ^FC*T *i'g*i c»TH ^R> 55 

(iii) *i^*1 c« 5*Tt5C 8 ^ ^ 55 ®TC5 515I 
Ptbfl (.<p|')R> jiI5^? 

(*) (0* 00 WOO (*t) (iii) (5) (i), (ii)«(iii) 

5&tft5t5 K(19) 555t35 ^C*l<WiH ^5Tt5 C555. ^IW 3d '■wfolllWU v lP<^ 4 s «mR1>IW 

19^5 $,(.*l*?IHn> '55’ 8 fT5 <pw— 

(i) Hps ^4*1 W* (ii) '0||S<I , <OS ^)Iv5 (iii) 3,c®5 »j)f'o 
P(,b5 wlnlU 'iPta 5.t5— 

m (i) *0 (ii) WOO'S (iii) W (ii) (5) (0. 

Cr(24) 0 Cu(29) C*dl®l llb$ ^(,'1'WjH PlJlt.^1 '=il\5<i»«q|\5 Pijjfi *<(.15 CS,I ^(5 «W5*t— 


(ii) ^5£ t t 

[5P15W 


(i) v lPs <<^P zi'faM, 

(iii) < 5 ^ 0 *if^f 'sraPtn?ra 

PtbS C4l*ifb >lf$4 4C5— 

m (i) « (ii) W (ii) (*0 (i) 

c^lws W'lli) STC5N5J 55— 

(i) # 

(iii) 51^ 0 WM 'stfa's ^r*||\5|<pvo|, 

•'l 15*? ■S.C^— 


W (iii) 




c? r 


C? 




<?: 


W (i), (ii) « (iii) 


W (i) 0 (ii) 


(«t) (i) 0 (iiik* 


W (ii) « (iii) 


00 «nanfe *-131 jns ^rmt^ 


(i) “Co IDiSVM WU5 

(iii) <P'^1 <mI j 1-32 <MC«p)> 5J5^5 55 c*^'o < pP < pI^ '»l'0lp5 s ^P5wlc5 

C < ?l'lfb •'i 15 *? 5 C 5 — 


W (i) 0 (ii) 


(5) (ii) 0 (iii) 


(*t) (i) * (iii) 


(5) (i), (ii) 0 (iii) 
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b -1 PteDa Phh c *&t mm 

(i) C5t^ ftfen (ii) R’wa (iii) P)®#la ?!£? I 

*l(5<p -5.W— 

(?) (i) (?) (ii) « (iii) (?) (i), (ii) « (iii) (?) 0 ) » (iii) 

bi Pi cm PiSs?la ftfoal c^fsn ??— 

(i) ||Ni + Jh —> 29 ® a + o n (ii) nAl + _■* uNa + ^o n 

(iii) 7 4 N + 4 He -> g 7 0 + ,‘h 

wlnfe rc<?— 

(?) (i)« (ii) (?) (i) ? (iii) (?) (ii) ? (iii) (?) (iii) 

io i a-?*tT RR?l?? ?c?— 

(i) $??j| Gift? 4l^C»JH ?C??t 2 fi> CSffP? <3 4^ ^?tn ?C? 

(ii) d IH *h rafted 2 ^ atw atci 

(iii) <p rtt?I *lRRc v ® 2 AA ^!C*i AA l 

winlb aw— 

(A*) (i) * (ii) W) (ii) * (iii) (*t) (i) * (iii) (A) (i), (ii) * (iii) 

A-A MCQ 431 fc*AAt*Tt 8 b I (A*) A I (A) «I (A) 8 I (A) JlW «I (A} A 1 (A) VI (A) 
I (A) bo I (A*) 

A-\d MCQ 8 A^WlbPl epj (Situation Set-MCQ) 8 ®H>VM A^5T 

8 

b i f 3 Ai aaai<iw ft\S3j«i AtAt 'snaps wi csffiR ^ aw ‘X’ «iR<? a^a wR as, 4 
WSsPlsR A^faRfA 2 
gAI + Jn —> X + |H 

lAf^SIA ft <i * 1^*5 CAW ftco*i (b) ^ (A) •RSKSpJ * 

(b) ‘X* fiif^o ^l^c^iIcbltAs d'Sta wHfi> aw? 

(?) nMg (?) i*Mg (?) i*Al C?) nMg 

(A) ‘X’ fSft^o c^IHfift ft*lJlA ^C’o AM— 

(*) <rn$ (A) (A) (a) fifes ajta 

AI 92^U ASAtAjW RSJ'i ART ^tAP$ ARW X r lN<P ^tb cwl °1 'O s^Ba ^AA*} AS I ftfi*stf!> fts^A 8 
92 5 U + £n-> [Y] + *Ba + 3 Jn 

J i?!<wi c t'sfffs Plu?5i (b) •TA^Q (A) »R Tft>e 8 

(b) X 1§f^5 'ailAC^lICbR AW? 

(?) 36Kr (^t) 3 fiKr W) n 6 Kr TO^Kr 

($) x IdI^vo dNta cai'so'oi j 'scsji ^-q^i f?rrPT ^,c<i— 

(?) 4s 2 4p 6 (’*0 3s 2 3p 5 (*D 3d 9 4s 2 4p 6 (?) 3d 10 4s 2 4p 6 

All e-books & Software : www.tanbircox.blogspot.com 





i 8 <? 


VS I f*1Ct> CWf ~$?\— 


8 I 


+ ^I^IMl^ 

+ ^m% 

+ 3eKr + 3 on + *1*Wft 
swaPro *#*$•( 'Q Pi@#l?i af%ft (toi ^swf&s *c£i fc'ftara ■jrs 
(»« to ^sqa ^3a ^91 
(i) topi fiSDa f^tH lafoii i a — 

TO) (i)'Q(ii) TO(ii)<3 (iii) TO (ii) TO (iii) 

TO toh fafourfk'® wrs caf% *m ^ro? 

TO) (ii) <3 (iii) TO (ii) TO (i) « (iii) TO (iii) 

*M*ni 'Sil^WItUm OPR ' 8 6 0, ' 8 7 0, 8 8 0, pCl, IgAr.tgK, 2 oCa WIM Srans TO 

isft c^it) c^sfa ‘psi i '5n^t j rrcT>M f%f%* ftt&s to *® to sttjja i 
TO topi Jjfrrre 'siftwitUH 


(i) C(s) + 02 (g) -> C0 2 (g) 

(ii) ?H - + Jh -> 2 He 

(iii) H 5 U + > -4 S'Ba 


,__ 40. 40j. 40„ 

TO) i 8 Ar, ] 9 K, 2 oCa; 


TO 


18 37 39 

8 O, nCl, 19 K; 


TO 


16 37 40 

8 O, 17 U, 20 '- a * 


TO 


nC 1 , 19 K, 2oCa 


to to* tofj $ms *ro— 


40. 40„ 40_ 

TO) i 8 At, 19 K, 20 ^a; 


t*\ 3737„ 40_ ltt , 16_ 17_ 18_ 

TO 17 CI, 19 K, 2oCa; TO 8 0, 8 0, 8 0; 


18_ 40. 39„ 

TO gO, igAr, 19 K 


«t-v& MCQ «fl? ^S?TOTO t )> I TO *, TO * ; 

8 I TO^, TO* I 


*l TOTO TO*i «l(>)*t,TO*j 


«t-4p^f^5TO WHfefe* 2T3 g 

^ I <*1*141 ? 

*1 «n$wiiBi*t, «ii5wMia, 'sntwtifcrc ft? 

vs I . 'Sa (amu) ? 

si 

<n ^Bf j TOR%'5rf^T5T^t? 9 Id: www.facebook.com/tanbir.cox 
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*i 'sira^<w e t <3 $w<wH '# 1 % *1? 

ioi cetera w^Rshto, 'stmt **n ^? 

b 1 <3 ’TiaRf'tft* 'oww 'sito *f$*j ? 

*1 faf%3 Rtlaraa ^#w e t«m 1 

O I 6*1*11*1 <1^31 **tt <3 'i>SI'3 > t *R^a *1*I7|31 Sl'S&l I 

si 'sraf^fe ««iaR^iwa*n^*j <m 1 
a 1 (n®Da fro^m o ft^»rR fa(d>aia < Tt^roj <?r«t 1 
s>i fafsro <3 R&aia c?n i 


$i ins m (bm-ii 
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© l*)5«ljlC«<) ^31; 

© ^«rra OTim o ^ai; 

© snsfap « aaWPrtSi 

© <#1 i%%; ■' 

© fam ^rcs ca^ffWj 

© *1% ^nsifefps d 'SRWfR i 

i 

Introduction 

4 *im (*i-oi-*oii ti *rfo) TprnRf^ra 'srrar^tf^ jhw iupac 

^•iwrfij'* r^ut mf& i afofll wtera <j«rs m ^ ^rt*rra i ^ 

<R*t srra 4^$ ?rr; cwt gf#^, cgt^R « «hgjiR>m*i dRitiPi* o f^flnn 

RT^IJ^ CT 4OT?J GJ GFR wtRf «fT?W 'SF’RI Tjf& GIlUlijJB WRT 

*rra i ^ srrcm '^^5 *rpj"ij^ ^t 'srrc* 1 

*rfra ^itsPt»2ft?i *i4PiPii t4i*i<»i*j^c^ *pcfl, din* 

*hr ftas dlw^cw <?t Rtaft r^rkr *rfra *n?iflr rrt 1 4$*tfraRraft 

^ ^# 5 ^ %?i *ttoj *105^^1 

\s.*l <1% erwfiw 

Early History of Periodic Table 

jjrrr nn^ara 1%f% afc&ra rtw rtw fa^iPm dfaqa rw rt^ij *w , ?gr ^ 

i£|^ *l4faf*l<5 RR»jj W13 C5^>f 4c*l*1 I GI^R, 

(5?) CfclwfiHlUU a# ^3J 8 iWSs. l^rw CWWf^TtGra (J.W. Dobereiner) Rfa«R ^^5 RT 
3151^3 (Law of Triads) SRR "PCSM I 4 ^31 ijc'a, C»il«i*i^.t* (v»»l f'o»(Ib 03^1 US v^R <pn| tjUJ 

Nto, v3.il i C5t%^5 vsrIwr; cjJ1*i>)^ «rcsfa -srctrr rh^it srn^i 4 CTfaR^j^J 
’’IliwMR-? ^ Id^tU R<?RT vslcn<q ROT Rvsk dRIw ^llswMPi* R3 i'sj 'S vsW C#N 

*rmr«tf^ \»c< 5<1 ^ ^ I vfl *f^CR3 <PCf4<pfo ^C'TS f^5 Ci^lTC»tt ^ ? 
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’tfTOTOfa 


58<1 


TOfa i f^rf&'aift 



J?l3lib ®tnft 

TO3l«tfa® ®3 favf»|IW »j||4) 


nm 3jf 

Li 

6-94 

(6-94 + 39 10)/2 

Na 

23 00 

= 46.-04/2 = 23 02 


K 

3910 



Cl 

35-46 

(35-46+ 126-91 )/2 

f^ihi ^r§t 

Br 

79-92 

= 162-37/2 = 81 16 


I 

126-91 

" 


Fe 

55-85 

2Tf?I 

aiSt 

Co 

58-94 



Ni 

58-71 



313! C*71 C®lfl CTO3! Hjfft dt/tlwo TO3T3 4 ^3 facTO 3T<!?® vtfa I ^Sl3 4 TOfa® 


acb<5IC^ TO 1 ® sWfte ®3T3 TOT 'aiw<l> f4a»l»ft CTO>t <PW1; TO3 C3 ’TO «IC*IS> dfi 5 ! TOSt® «IT®t3 33*. 


®f® t*il ff i j i^t,^i nrarofa® ^c?) ^ 3T®t3 '=(c*i < p acrtft fa®*! to i 

W) d^ifa® ^ fa’frro ^ ®3tfa 

fasifat ft %f C®RTOt (De Chan Courtois) 3®ft *ft®! 
ft1*i®R3 ^3 toi®R3 to c#f»R® 3 *i*!®im tor, cro 
(RkTO wro^t® $wf oftrro TO^iHfa® ®ro 
J i*h*i v 1lft < p TO1 ‘31® ^f*ff 313 C3, 3®^ hsc»lfl *i£jfafal<5 
c*5l*l*l»j^ *I3 7! R33 ft® ^5*13 T*ic.t> to*4H <ks I 
dll^TO >3 33CTO faTOTO't df^fa®^ (Telluric 
Screw) »iM aftft® I *il'»j4ls ®$f TO’Tl'tfa® ®3ft%® 

3 fa'ijH ' 5 Tt^pt < ? li ‘Rj(3 3I3 Rj! fac® 3TO TOC®*! I 

(*t) ftSlJ l CBM W&® TJI 8 iW8 fST^f TO 
faS e ’lj|'© J l (John Newlands) ® < *, < plt»i 'St® TO 

totto ami e tft® to ftc>ic< >itfac?i <rcto <r, 

3-&4 c^Rto ^imPi sto c^tcro ^TRfro RR3 m fac*i 
TO I 34$®M ftffa C^RTO RR3 R33 C^RTO, ®^t3 
C^RTO RR3 tTffsi C3R33 ’jwil’jfa' 3 il‘j‘*tJ “l® 431 TOn I 3 
fa?PR® faft 5 ITR®3 «l$4 ^31 (Law of Octaves) TO TO I 
33R3 ^CfNCTOlT C3, ®TO® fa fell TORRES ®tft^® 

TOfa I 3cifl ' 5 Ttfa**plcfisi TO 3 ’J3 OTGJJt TO 5 ! CTO! CTO 
C3, 3^®*R® 3TO CTRTO TO?! TO’! (RRTO TO}“IT ®R^ I TOTO®, 3 R<3 *tffr?I •’JC3I3 ^f®3 TO«t 3C®TS> 
®TOR 3NR 5 r® CR RTO 3lJT RTOj® TOfa I ®TO TO®tf®R®! 33 «gR CTOft TO 33*. CR ®tTO e t 5Mr5 
TO 5 ! 3CTO CRtRt$ft ^$R® 3 ®RTO TOT <®ft CTOTO 5 ! ^fTO ®C3R I faC3 fa^URTO ®C3®ft TOR®3 
SRtTO'tCTOfTO 8 



ffcji s i 

J<£ 


TOfa 4-* 8 fa$RTR®3 %Rft ®T$® 



H 

Li 

Be 

B 

c '. N 

0 


F 

Na 

Mg 

A1 

Si P 

s 

o?l vd i<5 < p 

Cl 

K 

Ca 

Cr 

Ti Mn 

Fe 
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(r) rrir « cn«>fawR «trrir s crUrr « ri*iui(r<p cr r^ik^im 

^R, t^R R^ RICH'S! CR TO? TO ftSRCRW. RRTR TOR I ertfllrisi *glR CRRtR (Lother 

Meyer) ctflRR^WR RtflR $RR fRERR TjfS&.ftR^ RftRR; RRRfRCR RlftRTR I^ftU^C’opKP 

(Dmitri Mendeleev) ctTrR^HS RtRIR^R fRERRTO RtRRRt TORI 4RsRt CR, 



10 30 50 70 90 110 130 150 

— ► RI*»jMp|<? *5?! (A) ► 


f^3i t nmtffap <i«i- iothR* , 3ii?J v sc # i^ i 

*rfiR Ri#ta ®«irw qprra cwiwr wth« «rg?i i to rirtrrtor tors <r ft totor wrj 
cto^tto^ RtftR RtRftR rtrr ftcro ft%5 ^rf i ^rir crto to (s^rf^vs offtR^tvR 

RlfwMR^ '5ERR ft Rule's RIRijHfts’ ' a llfl'3C r IS CRRfTCJJR ^RT^ ftc“l«i'oks SfftPR I Rt. f&Cvfl ^ 
(RRfaflf&R ROTtfos ^R CRRRRI RETO1 4RTER RlRRtRftR RtRTfR ftRffaS RIRRTRftR 'STTCF5R RRftRI 
TOT5 ^R^RS^RTCR TORTRIr^ TOTOR RIR RRRR1 TOC51 

vd.vo i cttowwmi <nfa ^ar «sm 

Mendeleev’s Periodic Law & First Periodic Table 

CTOTftwJ R^tR ’JU t Mc®t*i<P Picul® RtflR ^31 $R*RtRR 'TOR 8 
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in ^>iRi<pit<p csrasftws *ftft?r m ^ i *iWta ^ ^rirtwf Ifo* ^n^ro 
<i'£»ilc»i stoles ^R] ^TfW ii}?J fi|°i I 


f^’feat iq ctej^s '5R]i5n^ ^twm ; vs.« ^ ^ cpktctt i 4 

^rraf'tt af^c^ <i&i i w *itrra 'srtf^a i 

_ ^TtfTRt vs.vs g cut'&ftc^ ^?c*rtf*ra *tfra ^rraft (in*) i 


Series 

Group I 

r 2 o 

Group II 

RO 

Group III 

r 2 o 3 

Group IV 

rh 4 

ro 2 

Group V 

rh 3 

R 2 O 5 

Group VI 

rh 2 

RO 3 

Group VII 
RH 

R 2 O 7 

Group VIII 

RO 4 

1 

H = 1 








2 . 

Li = 7 

Be = 9.4 

B= 11 

C = 12 

N = 14 

O = 16 

F = 19 


3 

Na = 23 

Mg = 24 

A1 = 27.4 

Si = 28 

P = 31 

S = 32 

Cl = 35.5 


4 

K = 39 

Ca = 40 

* = 44 

Ti = 48 

V =51 

Cr = 52 

Mn = 55 

Fe = 54, Co = 59, 
Ni = 59 

5 

(Cu = 63) 

Zn = 65 

* = 69 

* = 72 

As = 75 

Se = 78 

Br = 80 


6 

Rb = 85 

Sr =87 

Y = 88 

Zr = 90 

Nb = 94 

Mo = 96 

* = 100 

Ru = 1(54. Rh = 

104. Pd = 100 

7 

(Ag =108) 

Cd =112 

In = 113 

Sn = 118 

Sb-122 

Te = 125 

1 = 127 


8 

Cs= 133 

Ba =137 

D1 =138 

Ce = 140 





9 









10 



Er = 178 

La = 180 

Ta = 182 

W = 184 


Os = 195, Ir = 

197, Pt= 198 

11 

(Au = 199) 

Hg = 200 

T1 = 204 

Pb = 207 

Bi = 208 




12 

' 



Th = 231 


U = 240 




*Rra#rn?i nRroaf^s «iift«t*iMd m ^ cm n ^ mi srwflr* ^serm (\mm 
tvroftw* aiflJiMfa* *imhwR 4 ?r?«m %f% ftww aj*«r ^?rt ^?r i 


g ritt*rer c$ta « di>miPi* arcro «tn*inft* ^?trt 
^P*f ^*i<ii5i *i$w#w ^51 

Ptfefi ’Uffl 'aiif^**pit,ss a?i ifl^Tb cst^tlco 'oicid ^*ih cwt i 4<pfi; a^tn 

^rraft «.* m »iidl*iw c'Wtm i 


Trt^t 0.8 g *tfra «>tfa 4 i 


ifal 

.ffi —* 

I 

A B 

n 

A B 

in 

A B 

IV 

A B 

V 

A B 

VI 

A B 

vn 

A B 

vni 

0 

(zero) 

I 


1 






1 




2 


1 

H 






H 




He 



1.008 






1.008 




4.00 

n 

2 

3 

4 

5 

'6 

7 

8 

9 




10 



14 

Be 

B 

C • 

N 

0 

F 

<<? 



Ne 



6.94 

9.01 

10.81 

12.01 

14.00 

15.99 

18.99 




20.17 

m 

3 

11 

12 

13 

14 

15 

16 

17 




18 



Na 

Mg 

A1 

Si 

P 

S 

Cl 


• 


Ar 



22.98 

24.30 

26.98 

28.08 

30.97 

32.06 

35.45 v 




39.94 

IV 

4 

19 

20 

21 1 

22 

23 

24 

25 

26 

27 

28 




K 

Ca 

Sc 

Ti 

V 

Cr 

Mn 

Fe 

Co 

Ni 




39.09 

40.08 

44.95 

47.90 

50.94 

51.99 

54.93 

55.85 

58.93 

58.70 




29 

30 

31 

32 

33 

34 

35 




36 


5 

Cu 

Zn 

Ga 

Ge 

As 

Se^ 

Br 




Kr 



63.54 

65.38 

69.72 

72.59 

74.92 

78.96 

79.90 




83.80 

V 

6 

37 

38 

39 

40 

41 

42 

43 

44 

45 

46 



7 

Rb 

Sr 

Y 

Zr 

Nb 

Mo 

Tc 

Ru 

Rh 

Fti 




85.46 

87.62 

88.91 

91.22 

92.90 

95.94 

99 

101.07 

102.91 

106.4 




47 

48 

49 

50 

51 

52 

53 




54 



Ag 

Cd 

In 

Sn 

Sb 

Te 

1 




Xe 



107.86 

112.41 

114.82 

118.69 

121.76 

127.60 

126.90 




131.3 

0 
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H 

m 

I 

A B 

—ii 

in 

A B 

IV 

A B 

V 

A B 

. vi 

A B 

vn 

A B 

vm 

0 

(zero) 

VI 

8 

55 

56 i\ 

57 

72 

73 

74 

75 

76 77 78 




Cs 

Ba 

•La 

Hf 

Ta 

W 

Re 

Os Ir Pt 



9 

132.90 

137.34 

138.90 

178.49 

180.94 

183.95 

186.32 

190.2 192.22 195.05 




79 

80 

81 

82 

83 

84 * 

85 


86 



Au 

Hg 

TL 

ft) 

Bi 

Po 

At 


Rn 



196.96 

200.59 

204.37 

207.2 

208..98 

210 

210 


222 

vn 

10 

87 

88 

89 









Ft 

Ra 

Ac"* 






ill 



223 

226.05 

227.02 








* ®1TWH1^5 MM (Lanthanides) 


m 

59 

60 

61 

62 

63 

64 

65 

06 

67 

68 

69 

70 

71 


Pr 

Nd 

Pm 

Sm 

Eu 

Gd 

Tb 

Dy 

Ho 

Er 

Tm 

Yb 

Lu 


140.91 

144.24 

145 

150.40 

151.96 

157.25 

158.93 

162.50 

164.94 

167.26 

1.68.93 

173.04 

174.94 


** 'S|JI<i(f!J r il$.'& falser (Actinides) 


90 

91 

92 

93 

94 

95 

96 

97 

96 

99 

100 

101 

102 

103 

Th 

Pa 

U 

Np 

Pu 

Am 

Cm 

Bk 

a 

Es 

Fm 

rvfci. 

No 

Li 

232.04 

231.04 

238.03 

237.04 

(242) 

(243) 

(247) 

(247) 

(251) 

(254) 

(257) 

(258) 

(254) 

(257) 


*Rt? RRft3 *tfcR- t 3l3*n«tf335 *TC3Tt1%%35 5?. 'a||<*lMa *Rf3 RT3f*to5 <tft» *Tlfa 

(horizontal row) dR?. bfl> •T 1 ^ (vertical row) ^Ic?. [R!3f*t vs.8] I *llf?l , Jc*llc < l 5 ■‘RR 31 

PlIiR® (period) ‘fl3R.®r , 3 } 1lfd*jc»il(. < P CSf^t 3t (group) ^IT I C9^t , |(. , ik < P C3RR RtflJt I VIII 
431 0 (^RT) m\ f^5 3*31 ^3I 3W 0 (’£3) « VIII 3T$fa 'SRI <3?%*ft»fl3 a^J4fDl4 A<3B 
4 ifi> ^dtel^Uvo ^t*1 <ps| I 'dFblu v l4lc*t, IA, IB 3^f^ ^13 CSJ'llC'i 43*fu 4C3 o4l*l 3l < Pt* l l'9 

<ulW») VIII fv®HH5 3*t3 C3R 'srt^i 

'sngfSRJ a^ffH *ilsPlt,vs >t4^taJlU 'il'sft 3tft?I 'stlc^, I 3®R ' s Tf2| Tjf?> dfR H( 1) <3 

tepiiih He(2) 'Slt^ I ^ S«R 3%^ ^ ^3 3<ft3 33t ^31 

's v^vSIji a^ftm dt'oj^rCt'a 'stilrfD ^cs rtl*r < 5ft551 'srtrj atrrra c<R oiR 31 ^ 
3C3 4 3^ • v Rl*lC < P "^3 3^13 (short period) 3R ^3 I R'®1il 3*TTC3 RlRUR Li (3) C3TC3 5 R33 Ne (10) 
3#trf&C3R 43*. 3<nt3 <Rlfib3R Na(ll)C 3 T 3 s 'sn<R Ar(18) 3<R vftf <3R 'Sft^ | 

^ « 33«i 3*ftra ar<.«>j«*n>w 'SUiRfl> tos <rR ^ 31 R 4^3rc^ *Rr (long period) 
33T 33I 3%3 3UTR31R K (19) (RR5 13*3^ Kr (36) 3# bvft <3R 43*. 333R 3^3 ^fal^TR 
Rb (37) C3C3 5 C^R Xe (54) bb-fl> <RR 'sra'^s I 

3& 3trt33*0^fl> C»i1*t *31C5.1 UTC3* *41 3*13 (very long period) 3*11 ^ I 3*53 3*t3fl> 

'5PRff I 'SR C3l3tt 3t3 C3, 4^ \5^f& CRR 31333 3*31 I 3& 3*tt3 R%3R Cs (55) C«fR5 Rn 
(86) 3*0 (RR ' 5 TTRI '31*'oR ^ JfRPlitR Fr (87) C^fR ' 5 TRf 'snR^vs i 0 jj, 

^ICTR STT^RfMR Mt (109), bio ^ RR 'bl^^JI'bPlUlil Ds (110), bib ^CTR dC3?R*IIM Rg(III) 

^^Rc*m' 5 rtR^o « iupac m\ 'SRunf^s bb^ ^c^rnijiRPitiR cn (112) 1 'sr^ 

“M-tjI c*i 'SiijMR rR '^'JfR Cdwc^ I 
i 

(b) 3%ft ’Rfrira 3Rf5 SR G3%^ PW ^(3 IA, IIA, IIIB 3ff^5 >33^ 35R RR «fRW3 ^3 

VIII 43 3%f^ 3R 3^3 (RR 'STIR; CT33 8<t 3^TR3 |3 VIII-43 43^ 3R Fe (26), Co (27) 'Q 
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NK28) 4 %ft CTfa 4174 I ®Jj9 fr5 9%55 $9 VIII 9757 Ru (44), Rh (45) 4 Pd (46) 451 
VIII 47® Os (76), Ir (77) <3 Pt (78) $®Tlf5 751*1 4174 I 
W 4J%HI$4 f*I% g 9%45 $19 IIIB 45 455fr to 9JT44T415 La (57) 45 45^9 <rif9% 
954'ff <?#915 Ce (58) 7974 ^ft%15 Lu (71) 44 Gift 9795ft 7%75s 447SJ 4®^ <^I TO74 I 
^91914179 iffft 7%795 51 4T%M% 9175 ‘‘#15 3ff#t5 %5 <J955®179 759T791 

47574 I 4 9795ft 7ft795 97 s ! *|9$ % 57574 I 

pffim g 95 9<1799 Sj9 III B 45 4<ft 575 4Tt9ft%f5 Ac (89) 451 45 4^9 
9^9% 959'?f <%! 791%15 Th (90) 7979 9759%t5 Lr (103) 55 751$ 5755ft <%17<T> 4473J 4®^$ 
5551 W51 39I9I®179 btfft 7%1?4 4Jl5ft95®3{ 51 4J 1 4^*1% ftl% 5175 9% 515% %5 
^945179 7591751 RWC5,1 4 9795ft 7%95 97*1 *J5$ % 51515,1 

C5t55^5 «Ttf Sj4t9® ®t51 7%l <2l%® 4<%®, ®t5 $95 %9% I 4<tft9 9%$$ 
TOT® 45$ 3%® 49%® 79l93f^759 5151 57% *|9 5t^*ll (551515 I ®79 75 7419 75f%® A $973% 
C5t5*I%5 5TC5 B $973% C*n®T*Jc*ll?5 Pp^uI 9Pj“l) 91*^9® t5 5 Tf^*lJ '=hc*1 < p 79l*t I 4 51575 9*119 
515%® $5 5t TS^ 557® I, II 7919119 51, 551IA, IB, IIA 9^% $973%<* 45* 455ft '5115157 <2% 
75151151 

vs.81 oio&Pim* *tfra ^rtw tt 

Usefulness of Mendeleev’s Periodic Table 

55155 *11732! 9%) 515% 4799»j79l $94I%I9 5751 <J799ft f575 $739 5551 55 I 
i I 05l*19»j745 ^[®**1 3*?1%t9 ® 55155 91$ 3%fo9«t g 555ff 75%PJ5755 5% 515%® 
455$ 579 35195 5551 575751 44$ 73^f 75%$J795 974 9% % 1551515, 57% 513119 

9%J 9174 I 3j®5R 44$ 3«t1'5$ 75 7555 45ft 751795 55155 91$ <>479$ 75 $795 '551151 7%95 
55155 5*97^ 551 515 I $5149 e t5^9 IA $795 7>1lf$919 9TJ5 4151 91575$ 75 $795 45T19J 75l9 
7555 Li, K, Rb, Cs, Fr STCpf® 751755 531155 551 515 I 

* I '551%!® T5t9 3f*979f ®%T9% % 757®% ®«4179 ®3l® 751994474 915519% ®9 4*19179 
311417® %5 3919® % 5419 51915 49J 5755ft *J9T 3919 5197® 9191 49 I 1®f9 ®%151^ 5755 75, 
3 3J5 *19J 39175 '45*11$ f<F»^ 7519 453915 5575, 51 ®95® 4lf9^® 49f^ I 1®f5 4 3T5 ®9751 
49lfa^® 751755 5T5 51795 441-75155 (Eka-boron), 44t-41T^ftf*l?rf5 (Eka-aluminium) ® 441- 
1^ftl45 (Eka-silicon) I ®15 51591 955^f7® 31% 951% 45 49^5^5 7ft53TSJ4 4lf5^® 45 I 4755 
515 4734591475 3®ri5%15 Sc (21) (Scandium), 9H%15 Ga (31) (Gallium) 45*. 417^15515 Ge (32) 
(Germanium) I ^ ®l$ 55, 1®f5 4 3f< 45lf5^® 751755 9% 355 %® 453915 47® ®1755 4754 9^ 
<">9c 4 ®1%14t^1 4755; 51 954'%® 41%J® 751531^745 3DT9 f575 515 I 

7555 417^5515 4ll5*|® 45 131^174, ®t9 915 9755 545 4179 757®% 4 

75l5 ® ®15 7ft9 9V974 f5%g ®%141% 4755, 51 3it®l 4f®l %4 515 I 7555-_ 


44l-ftrf»145 3T*»% ®%J5% 

4l%f® 'Sir7<Pl4l799 4< («lf®) 

^ 1 3,c<j 1 

O 1 2JBI 72-0 ^ l 

8 1 5-5 ^ 1 

(t 1 ' a dC v rf^» < P 0-073 1 

® l 441$7®5 4?74® Es0 2 475 451 45 

4l79f44 ^5 4 7 475 1 
^ 1 EsC 1 4 , vo$iq 

451515 33^% 90 "C 475 1 

i> 1 ' 5 Tt T Tf I 

41 9551^5 ^37 °C 1 
®l 915519% ®5 72-6 1 

8 1 4179f% fljaS 5-323 (25 °C) 1 
<t 1 4179f44 ®19 0-076 1 
'b 1 441$7'55 3f\74® Ge0 2 45i 45 4l79f44 
9^5 4-7 1 

°i 1 m.** GeCl 4 , 4fi> ^, 

^ 86 c C 1 
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vs I Rf&3 3Tl33T[4S ailfft.RMW 3t3RJ 8 4 C® fa 43 W34 4R ftftSU ^UR -qlfa*f4 ^ft ; 
TJ53R 413 3*113 3RftTa 4 Spaa 4R ?3R ft*l 31 I 333^^4 5Vi8 Ulrica Wfa 'Q )>\r>><t ft^lca 
f$fftara wft^icaa 34 3%I 3taf*ft4 ^3T $3 314 W435fi> Sp33 R^lfa® 1 ^ <R 
'sm^t 44411? 35$3 ftfaR 0Jl'C3a $3farf43 341W1 33 I faan%f 3f53S5TC3 41410 a ^llc-ftH (3 W£31 
444fi> ft%3 3X13 fa3I3R I 413 Wt 4 3*30^ 3^3 3033*113 OtaiOO $13t «MJHJ ftfaR 30033 
^3**fR 4Ca 4 33 3JI3 '°llfa**pls 4033 I 

8 I 3ia3t*tffta5 ^033 ^*t 33C3t03 § <RC*faC3>a W303 334 fa^ 031033 31331*tft35 >53 R3fa 
31331 %I I StfR.3 l W^t a^ratva fW4 3ftc®t3 W $3f553R amt 313 303 $ J f%?I103a CORf^t ^ 331 
34 I 43 ^3143 37-7- 1 C3C3J 3ia3t*tf34 ®3 - 031033 ^53143 X CORtf; 030515 43 3T3sn*lf34 43 

37-7x2.= 754 031 54 I 

3^13 313ft WR*4ltaa 303 4 C5l033 WR3R ftfOO Will 0331 (33 I OWRt 43 03R(^t ^ 431 
313313133 >53 75-4 03t 503 43 WRtR 33 33R 3*rt03 I 3l34IMl<4 4033 R>%04 43 RR 5331 
.Wt*lR4 3 C-HWft3lC43 31131; 335 033103 C4R ft3T *3R 03$ I 4 5t4t $31431033 4 **T03 

WIRRRO 3103 ft03 311 

4 333113 (RC'&ftlf 5R513 3333 03, $3RlHW3 CORr^l 143 313 I 030*K4 43 313*11*1(34 43 33 
37-7,X 3 = 113-1 431 43 WWR 33 4jnt>(*l?ll*l 'Q fi>033 313R103 I 333$fal03 $13 313*11$ 3f$4 
2l3lft4 33 I 3$3103 '3^44103 $3fll>5 1 0 513 31331*1134 43 114-8 ftftfa 503051 44$4TC3 030*13315 <3 
WORT 40il4fi? C3t033 ai33l*tft4 43 330*1103 3531 503051 

<t I Wpl C3ftf ^PS>3 *1333*113 8 St^farc i»of& C3l3 f35T3R I [31331*1^35 3t3Xf 1—92 3#, 
31313103 43 *3 61 31 COR 2t^f%04 03$] W*jfta535T03 R$j?)*l f3fa3T3 310T03 43, 61 431 93 0304 112 
*Tt33l*tf$4 3t?IXf Rl*l£ C3RWJ3 3*31 3C3C3 431 W^3l 3?3 C3R C5$>1 RTC31 4 33 C3R 
4403 ^ 3ft3R3 4314R4 C4ft3 4fa 33 33C33 WO 3*31 3*43 I 4 33 C3ft33 3^ 3*31^ 

3J4 313*0 3135^3 3^33*113 313I3J 33, Sf^43^4 3$13 313ftj4 4 33 3'4t3J C3t^33 43RR 3£4 

411R3 3Mfa CWR$ 4 33 3^33*11 5I31RI 33 I .$3133*13^3 3$13 313f*l 3C4 C3130 313 C3, 

118 3*33 M 4^R> RF^fj 003 3C3 I ^431i 4, C3l3^ ^jf3>3 333 433 3T3 , 3T 313C's 3C3 C33 
^^iRa 0033^3 RR£ R1R 3?3fa4 33 I 

vs.(M ^fm ^rr^m 

Defects of Mendeleev’s Periodic Table 

*fat3 3t3ft3 fa^ ^ 4031 C333- 

5 I f$3 CWtv? C3lt33 43RR 333X1 t *TT331*tf34 4T33 ^fal 4^3 C3l33^3C4 31WR4 ft^3 
C4C^R*f> %3 W13013 4^3313 *TO53 I C333, (i) 4t<W3 *T1331*lf34 43 (39.94) 351^13033 01331*1^4 

43 (39.1) (?m (Rift I 1% 30^3 31^03 WO K (4 Ar 43 C*R3 C3tfa3TC33 3R0 $0 1-4 RR (R3T 

33 I , (ii) C^l33lC33 0l33l*ff34 43 (127.5) «HC3lRw3 OROlOfa^ 43 (126.9) 43 C5T3 

(Rfft I fa? 3d 31^03 WO I 4 Te 43 C*14 ^1 VII 43 <3lfaR3 30:3 43?, Te 4 ^0 VI 43 
31 5 0FTC33 3IC0 RR C03T 33 I ' a i*iy1alc < 5 (iii) 4131^ (58.9) 4 ft43 (58.7) 43 RR 43133 I 

31 3l$WTCWR3 W3RR % *“Rl3 3T3ft4 31$W1404 ^1 IA 43 RIOT RR 431 3C34I fa? 
31$CHa!CetCH3 «0ll3lft W4T5R13 431 313; 3t$C5T!W43 ^13*0^3^3 ' 5 f4l<s, ^(0 IA 43«.fftf 

304ltW13^3 VIIA 43 314 ft3 3441 41$ 31$CWt4R $[0 IA 4313*1 VIIA 43 4 4R 

44 ^CO RR 31Q3I3 C3T0JI ^43R 3#I 3t3ftC4 3t$CgTCWR3 WP3R WORT CO0R3 34 JjRft35'alC< 

va I 3TR3Rt$4 « qjH5f&H l $^ 1ftRt«(3 W3RR 8 vbi *fal4 ^3 IIIB <4 435$ ^314 

3TR3R1$(5 Iftftw (3$314* 3JR3R343) R14 3TR3RR La (5,7)-43 3013 333$! 58f& 4f34 
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(58 5 c® 7i crR) 55 ^ OT?n i 45*$ wnw :><?fE> **tR si5«t ^r*s^ 55 5t®t »ijfj5hi$® 

Pll^cefJl c*7Klc < l a ft R15f®t5 f*kt> C^T^fT 55 I 4fi> 4^fi> 5^ Ijfi* I 

4<p5»i« w *tfrc5 ft iiib cs 45 $ fflkm (5&iim* 5ii5ff>R5®R ) rtcr 

WBPf&%rra Ac (89) 45 51W 555^f 58fi) C5l*K<F (90 5C® 103 *R CTl*l) ^TR CWT 5C5E51 

PiRcbm 5® 4®$ PmCH 4 5<ffi> c»lHc<P '®(Jl4f!>ll$'!> Pilrta RTC5 ft 5<rf5 Rt5f*)5 fRtti CRRT 55 I 

81 Tsrtfa ea^te 5prt4*pn®t: affcft *rtror 4®f& $503%® 4®f& 514 ctH Rhjwm (niMHi^ 
<<3 '5iji<tfiHi$'b 5 J#s) 1 ^stF ft vm-4 srf%f& Mum I^rR? ®ej crR 5t5t 5t5C5 1 cwr ^ *rfrc5 
'RT55R Fe (26), <35151*5 Co (27) « ftt®R Ni (28) <3 f®Rfi> CTtPRT 5l55l c tft|® ®5 1®^ 5^ 4^5 
c*3%® 45 $ wrtw 5555 5RkRt 5C5t5 i ®tcr5 rw foffrt Rtfti «rtwrG foRiftra rtr® 1 f55R 
' 5 p£>r csf^t ^<i*ir fini Rt5f*t5 4®fi> 5® 1 

<t 1 *rt^'« ^5555 ttwj *rtf®j Rt crrtcri t «c®Pit«M * 1 % Rt5f*l5 «iJr 4rr % < 5 , w 51 ^ 
'Q 5&5j (. < pH^ 9 i *ttf®j wok'll ft*r in 1 

® 1 *rfra^« «rrf5 %% * wwftwrt *rtm ®ift®t cRfara m<iu^ «rctf5 spj® 55153 5TWt 555 c® 

3TC5 Rt I 

*i 1 c$Vc*t5 Rtffei rtw ^M\n\'n 5prm«FRj®t 1 c5tt>l*k*M *rtra Rt5f«i5 a<tR 5^ a « b 
$* n?3%® w 435 $ < 3 %® *hir rir 1 c5rr wil^iiPi « rcr® *n^j «n^r 

teaftft i-tflu wui 4®$®m vflf Grtfift « qi^RjmtPt® 45 rwi nt^j 
ft vn-^w 1 'st-ifi'&iw ft via 4 ^twm « c^iPiitic^ wm ft^ra crot «mf^r 

(Ttf 5 )! 


vs.'b 1 *ttfm ^<5 

Modern Periodic Law 

wwPiyM *rfm ^rraf^ nfl» « ^w^fD rflwa wira 'srr^tj c^ f^®t%t 
’llta'I CT, C^PT^Jt ®*t?I ■>1 Is»iHPi<p '5C?I5 ^5 Tl^t c»ilc»isi *ERt^?I ’ti»tl«1^4 C^R ®''1lllc»lJl 
srsR «rc?rc^ Rt?t wt *t<mf^f%^ M st^rt *rm 1 5 ^^ *Rt<R^i^l ctirct 

(J. Mosley) R1«^ c.^TIt.'is ?I3R ^PlI (X-ray) ’iH^I-Pt^l'^ls ’ s rt*TTC 5 I C t T , fR CT *i4hPt 'sltis 

•BTOfi CT?pr *tw»iwft4 R?ft Rt osrftR R^rrtii riw ^ 1 wr «n fan mbwimR* 

is •« ^tPtun^ *tw»iHf5i^ Ri^ut 19 ^GTmr Mm Ri?tf*t^5 'srt^Pt 'I'ciPtui^ ^ 1 

«T«|fl»lM Co (27) WJTR Ni (28) 45 ^ 451 Te (52) 45 '»M*IK I (53) 45 5C5 I 'srf^ 

45^ C5tC55 'SWPlR^ «ll^t>lltl»l5 451 Plfofj C5tC*I5 4^ 'osRPl^ 41^^1515 'Rt^ 1 »FR55 55 

'olcis ^515 <3 5155t e tf5^ 5?5J#1%55 55 I 

^555 55 ^5^5 <PC?H C5, 5^t5 ^lIsPljl fl 1%f% 515515^^ 555JT, 5f5 s Tf s tf^(5 s ^55 *T5 I 

^ 5<rt5 ^ar Pi«^c5 ft'f* ^?rt 55 s 

“C5RRTJ755 'S 5 l 5 l 5P t 4 5<MPl WtW5 5 l 55Hf^4 5??m ^55 5W 5<ft55^5 M^S 

551” • <^ 

50^55 Mm 3Jj5 5^5, Wt5f5 (^5-o5-5ob5 tl , t^3) 45^ IUPAC, 5^5 

55^f& C5t5C5 ®R55 ?fl55l c t1^ 5l5lt5 ^5*5 5^5 5^5 ®C5 C5ft®!5 C5 5t5^ SRf® 5^51 55, 
'»lo < P 4l5pi4 5tfl5 Rl?rf^t 5t C5t5 Rt5f^ 551 55 I «.<f Rt, 55 4ft 45^ 5Tt^Pi4 

5<rt5Rt5Pt I 


* [ 5lH | !tFW55 « 'aii l ^niHiltoR 8 RURSTRI^S (Lanthanide) « 5I|5fl>5t^5 (Actinide) ^ 5W IUPAC 
587SI1 5Wt1*H 5d Lanthanoid « Actinoid C5IWC5I 5T? 1 ! ‘ide 1 aujfjfS 3T«t1®5 5WPI5 RtOTl CTO TOO 

$S 58 TOR (55)-5o 
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CRCG^ICTO TOlRl RRf'TR RT4T f^1®3 3ft® TOTOtR I ®ro 

<4TO TOTO$ TO TOR® TO I CTORT, CR C4H RfTO^M TOftC4 §^f® Rtfa® TORg 

«Hjftc4 'SRfR*ro ^ to i ®i$ Rt^fro *Rtrt Riaftii yr crrt ’To i tori tort 

RTOTO RtfTO RRRJ l ®Rjr*TI TOffc 'STT^fajs ^ R% RTRf*l CTOlCRf TOTT^ RRlft G.O-4 I 
orc®Ric<M *Rtrt ^ilaRc^ bv RC3 TO3 TOt a 'Q B ^[Rtotto ’RR Rwi <4 RfiRi 

Rl^ft fcsfa TOt TOTC^ I ,f J^?J TO 1 <iCfld v lRi < tc® bb* TO TORRI ^£4 R*ft?I 'llsPt TOT TO I 
$^TOT TOT4 f^TO% TO*0 CRRT-TO TORH CRfr TOTTRT *tfRT Rl?lf«TC4 CTOT RfRpTG TOT TO I 
chc®Rc<ps R1ilf*tR CbCM ^ij® TOTTRT ^T^Pl4"^W R^lj) RRlf^tG TOT TO I 4$ *rft?T *llfll*k4 3) 
I^CTOR TOT TOTO^ I 

«.<* i W *r*rra *mift««a?r 

Modern Long Form of Periodic Table & Its Characteristics 

* (i) RRfi’fa R*TRJ Rt#l?t TOR t^f% TO ‘TORMft* TORTT’ 1%%4 TOtf^R 5 <1%! ’J3II 
TOTTRfa 'a(|R«^\o to c.4l»it < j > 'oicis RtTOTRf^R 5 RTRTRJ 'aiyilwi •'ilsiFk® •'ifet'o TOT TORC'S I 

(ii) f&m tjr 1®% to crTrr’jtto ttro^r frorm i rijr tcro^ Rhjicto cvIrr^ R^Rqff to ; 

®t$ ®ICW4 RRjfa® i£PF$ SJR Rt C3%® RTRT TO?TOI WtW 1%^ ttRRfcR fRRITCTO CRlR^CTO M 
f®jj TO; ®l^ ®lciflC4 ^[R4 SJR Rt Cj^tC® ^ilsRcvs ’RR CTOT RCRC51 

(iii) ^>'®R 1®% TO 3|^fb ’RTCR 'TOft! SIRS c»IR(.<p TO 7 ! CTOT RCRCR I 

artgft®. *rfra RiRptR ER fi rSj rt r^t i (b) ^T^f^ 5 ^ ‘ S T^T5T ■^IfiFic'o ^fl» *ftrm (period) 'TO^ I 
’Rrrro^c 5 ? rito i cto^s 7 ^ fsf^s w 1 

(^) '^’i?iRc < P *t%T 5TO%5 bvl^ ^TR5T (vertical column) ^ftTO 5 ^ Rl^T^TO '»I0^ ^*1 ’Tt Cj^ls 

R^trt tot b'bft i ctort 8^ Mm affcft *i^to ^t viii-to t^rf& ct!>i TOtro 

f^TRR I CTOTR ^ I CW VIII G 0 f*fTJ) TOT f&%5 TOT TOTWI ^t I ^ VII Mi 

TO TOfk^ 5 A G B $*ri3%5 '5t*t TOt TO?TO; ^t VIII G 0 f^TT) ^CTO CTOT $*1^ CM I 

(vo) Sfro^CTO iTOTR CTOfTO TO® ’ITOSW) IA, IIA, IIIB, IVB, VB, VIB, VIIB, VIII, IB, IIB, 
IIIA, IVA, VA, VIA, VIIA TOt 0 I I TO$ C5t% A G B (RR^CnTC^ TO$ TOT CTOT TOTO?, ^ 
(R'TO’T ^ f^T I 4 TOIC'I ^TORT CTOT CTOT R^C® *af& ^CTO TOT CTOT | C<lfT <*^4, 
RtCTTTOTO TO ^ *|^rj ^T^tC® A G B C3%«JCRIC4 1%^ RWbRI TOT TOTIl PTRlf*t o.e 

S^RJ] 

TOffCTOR^fRT g 

^Rl RMRsT RlfTO^C4 TOrt?I TOT I dRlb R^RT <iRRC4 IA TO® TORS 4W '»hRc < p 

^t 0 f^ 3 ®® I ®TO 3R>fb ^^ICTi TO 5£*1 ^f RIG '5C® v )(Cs I 

(i) fiW*T R^Rl g 3| v lTj|cfi H(l) G He(2) 3| CR)®T ^Ic^ I 4 R^RTC4 RtflS RCR I 

(ii) ^.TI G vd?T Rtflil g >H ^fb R^TCTO 2fC®T4fT>C® b-t^ TOS CRTR ' 5 TTC^ I ^f^C4 RxjRp*® RtflU TOT 
TO I f^Rl R^TTO Li(3) CRt4 Ne(10) ’i^ vl^ CRTR TOt R^TCTT Na(11) CRC4 Ar(18) 'i^ b-f^ 
ctTr I 

(iii) 8< G <fR TOrRj g 4 Tjf^ TOrfCTO 2tC®T4f&C® bb-fl> TOR CRlR 'RTC^ I 31 ^C 4 TOfRl TOT I 

8 <t Rfe K(19) CRC4 Kr(36) R% bb# CRTR TOt (?R R^TTO Rb(37) CRC4 Xe(54) Ms bb-f& CRlR 'RTC51 
All e-books & Software : www.tarrbircox.blogspot.com 
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(iv) %% « TO l 3) ^ TO* TON < 4TTO ^5<t; ^t$ 31 «if(a3K 

MB TOT TO I 1 #TO Cs(55) CTO 3 ? Rn(86) M$ »*fl> TOITC*I ^ 

TO ‘ E T^TC?r Fr(87) :C«fPP WRft (TO-oi-TO55 Ml) CTO TOfa CTO’IIsftpmN, 

Cn(l_l2) *1% ^f& C*tTOCSI ^ ‘PI Mb 3Rsf^ <1#! I TOTO v UlM* 

OS^rfe 5 * I Fr(87) CTO 5 ? U(92) STAG'S < Tf'G¥l TO I 3|^ TO*^f CT%f*iTO 

Np(93) CTO** *H^WftilN,_Mt(109) TO^Tfsf^TO, Ds(110), TOff^lTO Rg(lll) 3)TO jftTO 
(TO-o5-*o55 $?) «llR^V4>' dfa C^TOftPlTO Cn(112) f^TTO^TOT f^#lTO 

TOtOT 2p^$ tott to 131^ *troi e if^ ’k?iti 93 cro** 

C»H*I (Synthetic elements) TO TO I 

(v) ’Ttfr t M *rttOBI TOTOPI La (57) JR. TO<F§f C#fa CTfferPI 

Ce (58) <?TC^ ‘ICUPiTO Lu (71) 3) HcHflfiJ difa *l)l*(V|M{IVT *T *i)Whl^« ’Ttft HIW ‘ p lf^f&'A I 

(vi) aiJMtf&HilVI «|jMkf&Hl$T!> TOfa ? TOTO *t<TTO «|JI<PfDPim Ac, (89) <TO TO*€f cfa 

C5ft%rm Th (90) C«IFP H^HPlillVl Lr (103) Ml 3) <TCTOfi> ^Itflr 

•TfTO «tf^5 I 31TO VC*tf «t% ^I^CTO TOTO«t 3)Ch5lCTO'3maj ^ HIB-C® ’TO W3TTT TO*t5 I ©TO 
’Ttf?l* *lWjtfl5 TO! C^tTOP TOTOft® « «|Jl^fl>Hl$'b TORT TOf*R CTOt TO I 31^*7? 
^TI^PSRTOTO dft’T'G TOT TO I . 


TOf«t vs.a-(^) g afe Mm c^TO^m * stoREitohw. tcrogfo aero ga $ 


*tfraTOn 

n 3RJTO 


Rfo^ TOf^I 5 ! ^t < froc e t 
c^iD 5,c»i < p5'i ^ 

Sift 

c^iti c,»n*i 

Mb 

1 

Is 1-2 



2 

= 2 

2 

TO <1% 

2 

2s 1 - 2 


2p 1-6 

(2+6) | 

= 8 

8 


3 

3s 1 " 2 


3p 1-6 

: (2+6) 

= 8 

8 


4 

4s 1 - 2 


3d 1 -* 0 

(2+10+6) 

= 18 

18 

e’l ®t%i 


4p !-6 






5 

5s 1 - 2 


4d i-i° 

(2+10+6) 

= 18 

18 



5p>‘ 6 






'yfc ,p i%i 

6 

6s 1 - 2 

4 f 1 -14 

5d 1-10 

(2+14+10+6) 

= 32 

32 . 

to Mb 


6p>- 6 






7 

7s 1 " 2 

5fi-u 

6d 1-10 

(2+14+10+6) 

= 32 

‘ 26 



7p 1-6 
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Mq] 


<n gt c3% bM\ i 


+TO ’TRf‘1* ©TO crop. f^TO TOST Wi^ii^p 4ft TO C5^t TO TO1 $[TOg IA CTOP 
VIIA, IB CTOS VIIB, VIII (frofi, TO5t *TO5) ^ 0 0|pl) TOt 2TTO TO! TO I CT TO atCM (TO 
s ^TO p-«MftBlO*l TO*r TO ^TWTOS A-®*R23 %^j '51*1^^ <3 TO C^tTO TO tTO^^ 
d TOT f-«wRl;iC*l TO*t TO 'SfOTisJW B-^’fca^ ’TO CTOIRI B-^*TO3% TO CTfn *(T5 I 

CTO CTO ^CTO CTtTO^CTO f%TO TO ^ I CTTO IA, IIA, VIA, VIIA o 0 ^CTO C^jPfTO* 

toito TO*rr^, «rt^, tojctoto, rtiwiwm « Prf^n »tjm to to i ^ ib 

(Cu, Ag, Au)-C^ '53t<ft^[ W 'SS I 

*^Mf5| l (5) CMljM^CTO <r^J5RTO Sf’t ^TO f^fl TO J3)^ C^TOJCTO C#5 'G 

?nTOl^ ^IW^J Til 0 ! <TO5, <jRg ’Jc^iI ^TO ^.c'o Rcos PtC't 1 ’rfrof^'® TO I 

(^) 3Rsf& TOf^s TO® 'bHPtC-P CVtTO^CTO TO *tfro^ TO I ^rt C^tCTO 31^1 

*ffro^TOP c^tcro *rtt?r^BT (Periodicity) TO TO I 

a^J * in, ii4, ns ^ to a*$foa to to toq iupac/iupap fTO%t 

4TO ^51 TO^lR I 

I http : w.w.w iupac. org/ publications/ ci/ 2004/ 2601/2 holden html (24-04-2004) 
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i<?3 


vs.h dilc*i5i 'e $w.4]H 

Periodicity of Elements & their Electron Distributions 

(b) dlC*W ' 3^13^51 8 *t<l?l^ev!>| 31 Periodic function W® '5H33t ^f3t 333 31 

3 J 33 TC 33 3333 *13313 3 fs^<D 33 i 3*113 ^rraf'tos 333 3*11x3 ^ c$t®r 'siro i ffi'Slti 'q ' 5 ^tn 3*11x3 
vfi>, «*wm *drx3 43t 3& 3*rrx3 X3fa 'srtxs 1 4 x 35 3 fc>j<pia 331 313 

31 I '3T1313, $3 IA 43 dMX®113 3t33l3l35P 3<3T1'2X®Tt 3X*3 H(l), Li(3), Na(ll), K(19), Rb(37), Cs(55) 
<3 Fr(87) I 431X3 3*313X3 ' s f3f*4'5 313313133* 3t,3T13 3d3*J 3X«* 2,.8, 8, 18, 18 'G 32 I 4 

^^5 X3, ^rdjts *f% ^iifiRs t^f% 33 i 313313133 * ^r^jix^ 

<dt3 Hew w ’umnit® «'sui^fNt® dd3^x3a wtfR'G 33371 3 * 31 3ra 3i i 


(*) C3tx*r3 $xm<$5h Rhiu*i *dm^st * dfaprsjx^ $x3<«5h Phi 13 x* *dra 313^3 Tj3f%% 

'»ik»ilt>»ils | et , iJ 333'® TI3 31*5 31 $3 IA 43 dt33ijX33 $0®1<RJ>'1 R'ljM dXS C33TX31 33 8 


Li(3) - Is 2 2s 1 <—CTTOFSI ^53 


Na(ll) - ls 2 2s 2 2p 6 3s 1 


' K( 19) - Is 2 2s 2 2p 6 3s 2 3p« 4s 1 


*s 3 

CTI^FSI *$3 


Rb(37) - Is 2 2s 2 2p 6 3s 2 3p 6 3d 10 4s 2 4p 6 5s 1 


c<iNj'ol ,j ^sn 


Cs(55) - Is 2 2s 2 2p 6 3s 2 3p 6 3d 10 4s 2 4p 6 4d 10 5s 2 5p 6 [6sjJ <- C3T5ir5f *53 


Fr(87) - Is 2 2s 2 2p 6 3s 2 3p 6 3d 10 4s 2 4p 6 4d 10 4f u 5s 2 5p 6 5d 10 6s 2 6p 6 [7s 2 ! <- C31W51 *53 
C331 313 (31, 3*13 37$ 3t 53 IA 43 33 dtX33 $X*l<tiH R3JIW ns 1 TO3 *51X33 C3raj*51 

*5X3 4 2 Pfi>3liZI Ht3<WH '31X51 C3t3Tt 313 (31, dl*W^M[i1 ^3.453 ft3JtX33 $33$ 

dtspnj^g (35^5 « «dt3l% Pi^^3 43 # s 3*ft3 ^rnrPrn ^ ddppjx^a 

$t*l < Pl>*l Pwl»i I 

3^3 «d 8 ^T3 31^3^ f^3 ^ 3*1 X33t 3131 (3133, (i) (<><*133^X3 
*5131 &*il < ?t{i; (ii) 4 < P < ? 3 r il'g| < P '3133 C333 Li + , Na + 3$R < Kd; (iii) *TT^; (iv) *(3$ •'lIS’U, 

t5tt 3fl^W ^ 'SFPsrm '5131 3TC3! 31; (v) ^I^ I WC33 ^3 G AIIWIWH* -3R3 3JH1^ 

3^3 3^3; «iftit'6tW3 ^3 Tia«df 'ami(vi) 3if^ ^tw « h 2 3iT3 ®33^ 3^31 


4,3 IA 'Q ^3 IB >fl3 dt!3 d4w^W3 3l<4j«tPl'6 3d «T5t3 8 4 33W $3 IA « ^J3 IB-^ 
dt33^R3 ^33153 d3T13 ^331 3*31 313 I (3133, 

Cu (29) = Is 2 2s 2 2p 6 3s 2 3p 6 3d 10 4s 1 
Ag (47) = Is 2 2s 2 2p 6 3s 2 3p 6 3d 10 4s 2 4p 6 4d 10 5s 1 
Au (79) = Is 2 2s 2 2p 6 3s 2 3p 6 3d 10 4s 2 4p 6 4d 10 4f 14 5s 2 5p 6 5d 10 6s 1 


<r 


c5^ 


C331 3lw C3, ^3 IB <43 dt®13^C33 3^3^73 ^5^3 ns 1 ^C33?$3 R*1Jl3 ' a (l(.^ I 4 3 r t?TC3 ^3 IA ^3 
G3^(3 ^13 31^pFJ^3 3R3 >iTC33 3T^*H e T»P 3“3l 3T3 I '333f3C^ '33^ 3^ 353^3 C331 3T3 C3, Li 
3Ffh5$(3 IA (33% dl33^3 $E33&3 f33Tf3 (n-l)s 2 (n^) p 6 nsl I Li 43 C3313 n = 2, 43R3 
(n - 1 )s 31WTQ (n - l)p 3^53 33 I 4 TRTC't Li 43 *d 2(3 IA 43 '33T13J d)3 R»%5| 1%^ ^3 I 

'31313 $3 IB 43 dt33^C33 $C33$3 133113 (n - l)s 2 (n - l)p 6 (n - l)d 10 ns 1 3<^1«, ^3 IA 
« ^3 IB 43 d)33^33 tC33^3 133JR33 'HWHW 31^31 ^ I 4 33313 ^3 IA « ^3 IB 43 
dt33^R3 «d 13^1133 3t3W3 4X33 3X31 31^ 3^ C3pt I $FI3$3 f33JR33 3t^33^ 43 3333 I 
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itfV 


rtm sjimiwm rttcaa a^“t rt s, an$a®tea, Wniwi rttaa^ja at viia $at 3 *ita 
rttaa^jrea $ca<piiH fanna an Pm 5*1 o 

C<lletJ'al *53 


F (9) 

Cl(17) 
Br (35) 
1(53) 


= Is 2 12s 2 2p s 
= Is 2 2s 2 2p 6 3s 2 3p 5 <— wl’BfJ'ol 
= is 2 2s 2 2p 6 3s 2 3p 6 3d 10 1 4s 2 4p s [ <- Cntajat*$a 


= Is 2 2s 2 2p 6 3s 2 3p 6 3d 10 4s 2 4p 6 4d 10 [5s 2 Sp 5 | <- Cnianst*53 


^llWlCetH^CW ac^jc^d CntW5t *5t3 <lf!> at3 $W45^ (ns 2 np 5 ) atre I att 

'Aiwd mj*t rt cnat am i caan- 

(i) wraa^en amr %at aca; (») ^aa arnnsja amn caaa f - , cr Br - a&a <pW; (iii) na$ 
am^—'oic i m aear F2, 02 an ana; Br2 an aia arts ^saa aai i 2 aa at? ca^jfa arta at$n; (iv) 
alam ^nrj ; (v) ai^irewa area warren afeuFi® caan hf, hci, HBr, hi aim aca : (vi) *n^a 
ntw Wamm area anar^s ennn NaF, Naci. NaBr, Nai art are 1 

•rtm^ata t^mrs s rttan^frea tereSa faana care aa ca, ca aa catena caterer 
tcaa^aaaanaatn, atena art tan nrrei 4 care firm aat am re, rttnn^caa art rtm^smt 
mtena a^a ^enaftn Pwiitn* ^Pl .l^rta 4ta 1 ^osi* atria aiaf*tre rttena a^fmam *rt tua* 
rtl*w\wi nfomaaena GS&sa aa mtrea treraftn ftnrra 1 tenagn Rnntaa rtm^st aa 
2,8,8, is, is, 32 iflax, ^enare treraftn-'fanrtena nrtfaa nnaa ( ma gic numbers) aar aa 1 airfare 
nmeaa nratenj n^nirtf catena warn rtm maf*tre f¥fa aar area 1 

o.b 1 '$wi)H ^rtft csr^5t«t 

Classification of Elements based on Electronic Configuration 


tenarSn frtnn 's^aiSt rttnnvare maf& aam ^sten <5tn aar am ; aar s 

(i) s-aa rtta, (^) p-aa rtta, re) d-aa rtta, ( 8 ) f-aa rtta 1 
(i) s-aa rtta t ca aa rttena caea n^ena ^caa^nfit s aatatttcn am, mrenare s-aa rtta aar 
aai rtta mafia ^n iA^niAcrttarttnn^^He-^spna'sra^i s-arearttenanptnaa isflti 
>4 aa rttena rtafi^ea s 1 areat s 2 ^enaSn fannn ntre 1 rean, 

H(1) = Is 1 
He (2) = Is 2 • • 

Li (3) = Is 2 2s 1 
Be (4)= Is 2 2s 2 

(*) paa-rtta s re aa rttena tcnarftn franca rtreta tenagaft P aafattrea am, menare 
p aa rtta aar aa 1 rtta mafia $n iiia, iva, va, via, viia 0 Jpaa He anita rttnrnj* 4 
spaa 1 p-aa rttena man vsofit 1 ^aa rttena naat^a a^aft?a ^sca p 1 care p 6 ^caa^a 
atre 1 caaa- . 


A1 (13) = Is 2 2s 2 2p 6 3s 2 3p‘ 

Ar(18 ) = ls 2 2s 2 2p 6 3s 2 3p 6 

atam ca aa rttrea a^afa?a ^caa^n faana ns 2 np 6 ^st^rare fnt^a ana aar aa 1 [He area ] 

(a) d-aa rtta s ca aa rttrea tcaa5n faarrea a^caa trea^af^ d aafa^tre am, ^teaare 

d-aa rtta aar aa 1 rtreaa renafeam, s C (2i) care f^re, zn(30) >da?, aam rtreaa t®am, 

Y(39) care anafSmfa.cd(48) rttamar d-aa rtta 1 ^wai a^ra a a*sa afrea d aa rtta atre 1 
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a#iaiaf*t 




wt-aat arj i ataraa® a*ria to*tc$ “B” $ac5t«tla 4m sja vm 4ia cataa^ ^ (35% 1 d-sa* 

Cetera ’WW Th (90) O aa «||R^6 Wp^IT^Rrra, ataffiala, Rg (111).« CTMMRPmW Cn (112)^ 
8 yfi> I 'sloiil a^ahjo's d 1 caca d 10 $.C B l < Wj *1 « 1 !C^ I o<ia* 1 - 


Sc (21) = Is 2 2s 2 2p 6 3s 2 3p 6 3d'4s 2 
Fe (26) = Is 2 2s 2 2p 6 3s 2 3p 6 3d 6 4s 2 


Zn (30) = Is 2 2s 2 2p 6 3s 2 3p 6 3d 10 4s 2 

d-jia oal'M^M.'Sl aWI Rc*K *l4RR4> < P'c , |o*il oaRo^ «ta*ai , «Ji rfta (transition elements) <10*11 
CTtCTS S (71 aa d-Sta dIN W dPR 4Tafi> 'Staa *1^ aca, ata RHJIW 

d-aaRUm atiifraatca (d 1 - d 9 ) area, 'aicwta aawftea cat?! a?rt as i artcaa f^a.tsPrfcj^ 
•rfateai cwt- o)was aRa^t^a cararaatre ; (ii)^iafsfeacalaaia(iii)^i?ncata 

’ 10*1 atsi; (iv) 'ildl 3d\bl<i<T> <jea tot <k«i I 

. R'W ao'o, 8^ a^ioiui d-i < p'i® Sc 4m Zn ijft> c»TI«i 'sta^afaa (.41*1 as i atria atst c<p<i*i sc 3+ 
'sttss 4m Zn 2+ amn aia aca i sc 3+ 'atsa $«4JH totes 3d auiRlJiw cam teas$s <7$. dm 
Zn 2+ '5TRH 4ia $W4JH tolW 3d 3d 10 atca I 


Sc 3+ (21)= Is 2 2s 2 2p 6 3s 2 3p 6 
Zn 2+ (30) = Is 2 2s 2 2p 6 3s 2 3p 6 


3 d° 

3d>o 


aasRc^ Fe as d-aa cats 'o as^aras cal 9 ! $as$i ataa 4iflm Fe 2+ arcm.'Q Fe 3+ atsess 
dtoaUm 'sn<Pi4'i>i(.< atea i cass- 


Fe 2+ = Is 2 2s 2 2p 6 3s 2 3p 6 3d 6 


Fe 3+ = Is 2 2s 2 2p 6 3s 2 3p 6 3d 5 


4)'et*u <*ii ss, sa d-s<? o4l*i as^ams csl?t as; Pp'ji ss as 3 ama o4l*i d-s^ o4l*i ac5 1 


( 8 ) f-aa cal?! t ca ss calcaa tcaa^a toiw s^e*ta $e?ia 5 mf& f aatoea ats, ateasea f sa 
calaaataai *rfrastsfts *»t stressanemia La ( 57 ) caca saaff qcBfraw, Lu ( 7 i) afa sesaft 

CSlSCa art^ataa^a (Lanthanoids) St RR«t (lanthanides) at Rn»l ^R<Pl CalaS^S. (rare 


earths) sat *s i ^itflRsis, Ac (89) caca aaa^tf acaatoa Lr ( 103 ) acaaf& cataca* 
wtajflJaa^a (actinoids) at wt^fllat^F PiR«i (actinides) a*rt aa i a^caf5 vool^ cata 4i ca^la 
'»I' 3 ' 4 i vs i Scaaj ca, 41 calaca a^atca ar^faa^sa a4ra ataf'ta Rob caat acac^ i 


^egaj arwtatt^ latoa ba cala La (57) ^ »i4c«ia tcaa^a 5d’ ^ ^ wi^PNtt® fatota 
swacala Ac (89) o *a cata Th (90) *a a^cta ^oa<w3n a«ima 6d‘ « 6d 2 ^ca«rtc^i ^?rew?rc®, 
«Mi f-'aa cala aa i ^oatt, st^sac^ f-aa c4lc*ts a>?tjt a*t (*r^ta ataf*t 0 ^at) i 


'srtata ca aa calcaa cam ^tac-ta tcaa^a faarta f 1 ac^ f>3 ^a, ^twaca ^raa^msa 
cata aat aa i maa 4iasf5 gca 4 f 'aafatm atca 4m ^tcaa 'aar ^ca 5 f 'aafa&ta 'attRa ^ 
area i ^a 'amswama calcaa ^aRaa aa catoa ( 58 ce) i 
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Defects of Long Form of Periodic Table 

Til^e 'sn^ftpf Rraftrs wroi rtwo Pmj*s wtr 1 ® 5 ! ^ 

Rente <n^ i 

(i) At$ttSjlCS*Hd «m*(M I ’FR «ft^ RTW H 43 «ltffo fft <R$; H C$ 3*1 IA 4 
**TR <R?n I H CRfaft 3jrc*m3RRf3?l ^ 2RsH ^ I [4 ftf£5 O.ib »R 

«I*1W1 R-Hilftvi 'srfWfFTTI TPiTf 11 

(*) He <4BT «M*IH i $W<*JH ft^UR Afrits He (Is 2 ) & ft IIA C^Rl 2 TO*t flRT $ft® ; ft*? 
He C* ft%rj supply RTW SRI I C^H C^FH <?T»FF <ilft^ ftC>IC< ftf^® ^fTC»T9 '3PTC5I 

®t <?fr i?ft c^rri, He ^ wvm ftf%n rtifri ^ i ’feh-g) ft iia ^ts 

fH-Hlilft^lM ft? He ffl*tmft<FSIC< ftf^Tt I (ii) ft IIA 4H tfCS.I<Ffl> <Rfe?BI *lte*4« 

Tjfi> ^C?l (ns 2 ) dRt.®T ^ff; fo? He 4?l J i’SC*l^i i'SI *t%*5?t Tjftt ^PT^rt (Is 2 ) TOT ff I 

(v») »u ^ «ri^tf5.« % «rft?i crafts® ®nro wvmup <^fr c^fh c*t*ff 

tot «iR>R® <v£ijiw ®i ?ft«R *jfl® i ®tcrt «R5ft ft iiib-c®, jjTpxrn^ 'TWftfD <Rfa 
(^Wt *T?I, ®l^ ^ 'TTCR PlCb TjflJ PlRoet (TRI ^ I 

(8) ft viii-ta test riftro «r<r*TR 1 8$ *tfra « ®m tar stftift *t^tm ft vm-4 

%Rf& W (tfft jjftt ^rt OTRH <3 «|(*iir&<F I OfftfRt ^t (Fe, Co, Ni); (Ru, Rh, Pd); 

(Os, Ir, Pt) I Rt^ft«p\o»j *t% RBlftE® 'slciftt < P ffa TOT ^.CflC?. (^tlilft vs-'is I 

\s.ioi ^rnrft, *m\<$ $W 4 fiPn> 'q imofa <rsf 

Periodic Table, Electronic Structure of Atoms & Their Chemical Properties 

RtWTRTt CVFF WRT Tltn CT, i#n Jiraftr® c»n»l*l^c«,f5 'SRWfR 'slcis ’ils»)IHR<p ’TtTtTtaR S 

tC’T^C^TtPra fts&pfa I RRR ^ 5p<1 CTft®Pt^3 lw4H4 R*tllW C^ff 

Tim ct, ®t^ra >t4<Rwt tcR^t RnjiiH; cwt ft ia ycvsjc«w >t<<Rwt 

s' wft ii£ sr^sKw c^rra s 2 $c*m\Sh err^ i ft ia ^ 

ft IIA-dRI CSJ]*WH«* <rS ^ <$& ft 5 ? SRWf f’R ^<t <R»t 

. RtflJ (RTtti^m I ^75 ftp^ira TfRl CT, 'sm$ *t4<f|^t ^W4JS*t S 

•ft^Jtwst ft^sr^i i ®tt ^TOTtiftR 5 ^t?trra ®«ft ftRTtpra 

’tft<t'^W<t Wt ft « *f$TW Wtra PPR yjt5; «Rfl®RR ®tCTft ^«tTQ 

*tft^t«lCBl 

«t«iw \p.v-4 (Rtro 5 c*i-fJJh ft^jtCT < ifm^5T '5rt£®rt5Rra c^tt Tim ct, ft ia 4<t ^ c^ra 
>ft<R«t ftrom ns 1 R^t^ ®ict?i cmm Rtat i ft ia 

St^ft 1 ^ ftitft Rft *rtf <RT(i T01 ctph, (ij ftaRregw ®tar ftRf (ii) ®tc^ <Rmft i ^ 
®t3t t>l4l('S Rt?H CWi Li + , Na + , K + »ti*1 <PCJl; (iii) 'stCIS Til's«l <1*^1 W ^^Tt3t |.C 9 l < PJa*1 

^1^5. *ia*I.Trt?; (iv) 'olois 'R?I%^ e t ft'O-q ^GTIBl ®T3t -»ils»fi Tft?; (v) 'sWI 2 t^ft>c's 

w?rt^ sure Tit, i§m Rf%wpw rtw ftft^f ^cst wduh ’tft e t® ntft^ riw wwt ftft^t 
<pc.fi a<i^1fj Til's <1 s h 2 RrPt <pc.fi i 
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/ 

'^■>1'»ks, $pt VIIA (RPPRCds UC®JC<M *®C3 ns 2 np 5 'stfft ®rc*m CTRJ®T *5C<1 R1®f& 

§<.®l**Jj»1 'SfltS. I dlij*! R^*t PRjIc^S ®R Spt VIIA CT)®R^RS Rn^t ^*f *R OT^fT mI CW?- 

(i) 'ejlss^c 9 ! ®mi Rpsl <KS; (ii) ®lc* 1 S «l«^l 1 dR< ®mt 444 4'tT^f4 bl^tf ^5fT?R <?PH F", Cl - , 
Br - *&•! S»CS; (iii) *41 CIS ^C*0 F 2 , Cl 2 3?I ? &R,.Br 2 3?! ®!H 4C*fo ®?R 44( I 2 ^ ’ft? 

C4>jR srfs < pf5 # 1; (iv) ^sIC'IS ^C ff 1SMj r 1 'ill■'ll® *Js^ tsf*t ^GTTBI, ®ISl ^|S$. *lR“S 4*ft^, -(v) ®ISI *1I'JjS 
^ItW 'SflllPw ^*®R Wt *rt®4 SjRtt® (W NaF, NaCl, KBr, KI ^ 4Ci! I 

mraR4 mfcm sj^R <k«i ®n?m «im^4s e t *1%, tc^H ^rI^, ®Rv4‘iiva|4®i 
$®jiPm ^ i mra c#t®R^c53 4?m R& 4im ®tr?i $c*i4jR R%rc*m ®<m 1 dft*m 
*r^Rf®t Pi'is 4cs sMIsPis* 4 F *R d^Rs §*m 1 -^osli csk^is ■Hssl'jS 5.c , is > iPi < p ’li*i v T^IU ^ilsRc® 
' \ 5 rcTra w?rm cw R^r c®*iR <tfra RmRc® extern ^mR c®r ®rc?m <3 ®n?m 

C*D*R^«.S *l4lsPl ■'1‘st*^ ' a ic»l < P 'Tf'OITt *II?11 R>«lI5'o ^TC’ffiRt <psI ■RCflC^ i8*t ®*0R, 

b'tfi wra« y°rt irons 1 « • 


' vs.** 1 • *rfnr At$c^k*w«'3rcwtFT 

/ Position of Hydrogen in Periodic Table 

1 1 


*tfl?t Rmftt® *l$U!jlCefMS 'SRMR RcU «fl^TT R®^ mXR\ a«ftfa'C4 4 oTI* 1C4 Sp! I A-43 
?FRJ Remits RcSMl 431 I 44$ $pf VII A CTt*RJJjR3 RfW '*IC*1 < P *!C<m RTOfFUU 4t?!C‘t 
t'Rlt'i mm ’ic.’^'G <jfo-(.lilt'll ^8 1 s'islw 4f*j4t'?t Rwl^l 4 csl*lC4 S'as SNIS T t'»p v ll'Sl | 

( 4 ) *i$U)Immw $pt 1 a-c® vm *n^?i r^.^sir cwm ^^5 f^*t t 

i I «l*u®l t ^m *n^T^ (3PH, Li, Na, K, Rb STsfcs RTU ^I^UBlWt^® 

csl«rj'»l ^t'nsi'i ^tC^I C^PR, 

Na (11) = Is 2 2s 2 2p 6 


Li (3) = Is 2 2s 1 


3s 1 


H (1) = 


Is 1 


^ 1 ®f^*? *Ri®r®®t t ^m <fT5?i *um h c*il j i 1 ^ ®f^v*Hi^®i ^c 7 ! ®n , t s>ts ®t 

*H1^® ^.l^ualcet'l 'SfBR mt CSlflR (H + )-^ < tH e f® I <?FR, 


Na ^ Na + + e- ; H —> H + + e - 

o 1 *rt^m tts «tfci t vra «n^ ^um *ftiihiwi« urw ^1 ^ ^nr 

^ ®im; OTR, NaCl, HC11 

8 1 ^jtwtc® f^m«i % i vm *n^ «iM® ®s* i e^ <?pr «t^i® Naci-c® ®fe«,-f^m«t 

TO OT3R Na *Tt^ ®r R «ftTO mt *s ; C3rerf% ^esreBR CHR HCMsI 

ijS 4 iC4 ®1®<5, Reds'! s»se«TO H 2 ®JTWTTO mt ^ I v # 

tfi f^gm't t «n^^T <m c®h w t i^ cs i wh ® »am^ • > i%»!t^ f^rtm 1 . 

Na *rr* mt Cl 2 ‘flm R®m*! S Cl 2 (g) + 2Na(s) -» 2NaCl(s) 

H 2 mt Cl 2 dm R’Bfm't S Cl 2 (g) +.H 2 (g) 2HCl(g) 

W ^«jlC«HC4 VIJ A-C® ^l l W l eetHS RT^t RR OTSTTR *tT* Rl^! * 

j> 1 '^*rrf ? ewi cfftfiR, anfiR, < 3 tf*R « ^i i cs ( Rc>rs ^rm ^c®ttbrq 44 fr> 


«5r*rt^i 

^1 S Wfiwp -SI® 1 (W, Cl 2 ,Br 2 , H 2 


is ^ns m («)-« 
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vs i $w*JH fMm s yic*irc5H >fHc>tJd rtr ^ttostiBR *BPrt<3?i R^rf^i 

*tTWkPlMN *l?Rt^3 CTOf 4^fl> i 

8 I im *t&R i ww CW RC®t XC3 3^3 5jwt^5 «RiR NaCl) *lfcR 

’PCS; CvoRpi ^l$C8alw*1'9 ^MIv3)<P RHH (H - ) *?« (CT*R NaH) 

i 

<t i csrf^t % ^w«<i csrf5=r m^ur i 43t f^Piarc^ra csrf&R R??tn ^ 

. f^rrora fcp *3^ stfrs, ^ viia-cs cpiftwd h-43 **r i 

*1 (RRf^t ? SJKRlWMR^Ad TO I CW, HC1 


vo.^i.i i ■®r^frs *ii^I*it'9 <fl < pft> t»ilc«ifl wfl; ^ 

One Position for one Element in Periodic Table 

R^ltl ' 5 J3I 'Q ■’is^l'js $.c«i<p5*i R*ijH C3 ( atrni •’ilsRc'i 4^(1! c^l*1 4^ft> 3131' 

^3TR R3R <M(,vs RlfKq—4^tf*T3 R3 | <PliR- 

(i) chIc'ki Rt3Tt 4 < pfi> R?7frt 43?, ’I|RRi<p Rt3TT3 441^ 3141 'G 

‘ ' -'" ' •’ 

(A) c^lc^is *i?r £ rt^jp^c5?i 33 viicHfj »ipif*M5 .ri*hhR<p R?3Tf 1 C33R h 43 ’HswUR'^ 1 Rt?m 

33 1; '41$. Rt3f*)3 a»f*j<p wn*i»jc,*ila 03tR$ h 43 ^RR Rf*r$ I Na 43 v llfi»)HR < p 3?3Tf 

11, ^»l$ ffR*? ' J 3R >u*ls ■*dc.f)5. Na 43 RTR RR^51 ' 


(vs) c^lc^is ’TRRt'tf^ 3?3Tt <ivs>, <4f c^lonfi "'is 3 I^t4 15^> vovoft $(,* 1 ^ 5*1 Sllc^ I 3[Rt<j ’'IsRblC'o ^ 
tmgRR^ ftfog SRR 3f$*53 « S’Rf^iW ftfW> %E3-3f^5 «RR51 4^353 <Rft33 tmijR 
t3RRR3 R^f^5) £T«fR 33R C^RftR 3t?D1 43t 43 ®33f^*4M« (Rf5 5W^G*i 

Mm rrR^s aRf&3 WW? ^HfDw <RRfm i .c^ra 

^*i433»i Rhjiw a«rR *rt^»v4>«i <3 ^w<pS^ si'mcw 'sri k <RRf5^ nR 

RRlf'RS PiR^J ^ | t 

RttqjTCBfFR ofRRI‘tf^> R??U( S?\ 1 viRS. tWR N (7) = Is 2 


2s 2 2p 3 ^75 <R«tt ■^rra 


(R, a*fR R^33 2s 2 2p 3 I 4^5 9*TR *3 s ^ p 'SRft'GiCT (RT5 

I ^5Tt >ilslRc'o N 4?J ^^tR ^ VA St^t I | ®5JRI (RT^5f $W4vi5»i s'Sp 
'SRiR&HR sfWOT RR-q^t A «£Rt. d «BlRfPlC»l <tmPI RR-qft B 3JT11 
•^®sK 9 RR RRpR® ^‘pFD (,*il(. c i^ ®RJ Nlofli WR RR4). I 


W^?r >s 

Inert Gases and Their Position in Periodic Table 

Mm RRf^ ^ <RR (RTR f^BTR ( 2 He), R?R ( 10 Ne), '=n?I 5 R ( 18 Ar), ( 36 Kr), O^R ( 54 Xe) 

<3 tsv!j»i ( 86 Rn) 4^C2| P(R#fi ♦UlR R*It 5JI1 ‘PIjH >HR^ (RR V5RT C'PH (RtC 5 !^ fTt^t f^Rl 

ri «tRt. iR^gswR ^mc'i vsHt <ftw-1 1 r%wr ^RC't 'srtfdw 

Mm RI#tC® 0 (^RJ) ^ nR <m\ ^C?R^ I f^rf^FWm ^R«f « 0 (^RI) ^ RR^fR 
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(i) ritsrc^caa $i*i*35a f^jrim $ i W%Rr njmpnjwa awjwa a^afa^a a%*5a ai 

caierJ'®l*»d $C*I4]H m\ ^ aiW I caiarjawa sm afo*i>d aw ^fl> $W<?lH ^ aa afo*sa caw 
aa*# caram^sa «rfpfl» aw $wa$$n aiat mica i cw- 


He (2) = 

Is 2 


Ne (10) = 

= Is 2 

2s 2 2p 6 


Ar (18) = Is 2 2s 2 2p 6 3s 2 3p 6 


Kr (36).= Is 2 2s 2 2p 6 3s 2 3p 6 3d 10 |4s 2 4p 6 
Xe (54) = 


[Kr]4d 10 {5s 2 5p 6 | 


Rn (86) = 


[Xe] 4f 14 5d 10 6s 2 6p 6 


(i) $afa$$ twa^n fwm caw W, He 4ia aaat^I CaP5tn®1*©W *fi> $W<N3Md ^Stl? at 
' a ilc?. 4)ai *m\'$ C^*HTF c,<il'srj^o| lrfi> S.ca^C'ia ara*cfc1> at ' a (4> < p ^ RCiW I 

(ii) He 4a Ca*rm Is 2 4iai aa*F?f Wt®Pnjtaa .C^HTr ns 2 np 6 mfaassa ^aift $C*t«*Ea fWPi-4sI 

aaatn 4 i m\ catwa ajra^ia fasa a 4 ial«te 4 'aiw a^rfaa 4 a*. $c*wlH wfe srra^i 4 ^ 
a*iaw ^mr caftaa area ^caafljn 'aiaR-sarc at caaiRiaw at 'stfta ai-HiaR^iw fnf¥a ; maa 
cann aaat^a area aww 'ataVaa at i ^stwa cats# a*an o ofu) aar an : ia*. *tfta aiaf*lw o 
0 #) $ca maa *tr cant to i 

(*) atrta >riate *(aj $caa «h-«ih § 

(i)’afia aiaftw ana aT^pnja 7#faa aanga 4)a*'$rwaw $a ia 4 ^arc cnat awwi 
aaaftw ^juaiwa^ a^ifna ^aarnnga 4ra*^®ttnaw sja viia 4 i 7 arccnata£aw.i cacann afta 
^ aa T^rftras *5f$<*«rcnga? cata a$wun *5t cna ^a ^sf^ararsF cata $jiwiceH 
^wicn i '®Ri^'ii^ < p cala's cal a 41 S'sii cjt%a nara^f ^atw 4i^f!> 'sfSaRacaa* 

cata <23% am awRa* t ^ gn viia « ga ia ^ aratatw ^afnacaa* ft%a oflaa^a o ppj) 
Spaa ^apaia aww i . 

(H) cam# 'q wtan s a^ia arafta 4 a$ a^rra am taa c«n?? w\ mstaa aw 


calaa^caa caiw% a?ajt« wiaa a?arta aRa^a araiaa^© faa^ca atu i caaa. 


s[aa^a s 

IA 

IIA 

mA 

IVA 

VA 

VIA N VHA 

Oga 

vsa a^ta s 

Li 

Be 

B 

c 

N 

p<^ N F 

Ne 

cafaa^a s 

LiCl 

BeCl 2 

BCI3 

CCI4 

nh 3 

O^o HF 

— 

cal?# m?an % 

1 

2 ” 

■ 3.' 

4 

3 

2 1 

0 

' wiaa mm t 

+ 1 

+2 

+3 

+4 


-2 -1 

0 


^a ia catwa carnal aa i ^ wma aian +i ; ^a iia ^ cai^t 2 ^ wraa mm + 2 1 ^a 
carnet 'Q wiaa a«arr caw aatgsw^ 40+4 a3ata aa ^a va caw ^a-ata caw ^a viia cs 
aatasw 1 <3 -1 aww 1 catw^ « wiaa aianatwa 41 ataratfawta fa%a arrwa caata ^t ^ aoat 
519^ 1 ^ 51 ^ artwrwfwa l^a 5 aw^ *jarwr§t Rf%a ana 4ia 'aa^am 0 (*|hj) ^ca a^at afS<p 1 
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* i t^rm ^5 t^r4?r 

Determination of Position of Elements in Periodic Table from Electronic 
Configuration 

cacars, aftfta afajaMs f%f% P»*ij i-»i c^iw.^ ca cana t»nc«ia ^caadJR 

atfm ataftre tsta 'a(«)'Hi»i <psl ata i c^m c*nc®i*i j iR>j < pm m fanna 

WRt Rt ai^c^TQ 'asR ideas *lf® '=t*^< 4 lSl ^ta S.ta^'i Rada laca a^rta alsRcvo < 4 ? ^atR f^fa s*sl 

aa I 4 C^WI Rc*(l'® f^RR '^•J*1f5 c t <?SCS I 

(*) atrta atari Wa g cRTtraa $c*m)H fta rtt a rUih> emrta re mr ft ta a?an ‘n’ 4R ata 

(.^Flcas atari «pts I i<h»i Na(ll)4a ^(.asilR Rat la Na (11) = Is 2 2s 2 2p 6 3s 1 3.0© CRat 

RfR; 4C^ ae^l'D BatR C^lal^R Rtan n = 3 I ■yosit Na CTfafil vsR R^lcs 'aisPa^ I 

(a) 3(R atari l^tfa g C^tR Spa wlafc aaf^P® ^ fR^lsiHs WRT c4l®if5fi 3 ca<Rjja Raj lad's CB^t t3 
CRIW^t ^tasvjja atdn WtRt dCsNa I CRRR, 

(i) « p-ir* cata (atfm afa^r cata) a^j^a caam, a^afts** s « P aaRretcaa cafe 

tcaaajR atan $a atan <3 fcatzt^ a ftttfa a^ca .1 caaa tca^R franca n s l ana $a ia, ns 2 
amt $a iia, ns 2 np’ amt ga iiia, ns 2 np 2 -amt sfa iva t^rtfa camrra 1 R*$ ns 2 np 6 (He -am <mam is 2 ) 
amt $a 0 4at. RRg>ii ana camtm 1 

(^) d-sw cat a a^tRs caam, (n - i)d ns ^sRUm Rfim cate ^ca^Sa atan amt mtcaa s[a atari <3 
$at2t% b Ptttfa aam 1 caaa (n - i)d l ns 2 amt $a iiib w (n - i)d 2 ns 2 amt sfa ivb $snft camrm 1 
amm 4 Tftat cafe tt®m$a atan 8 ,9 at 10 aca ^aa <a vm aca ; fof cafetcaa^a atan 11 « 12 
aca ^saa aarnarn $ta ib « sfa iib aca ; a^t«, (n - i)d 10 ns 1 >*m caam ^a ib 4 at (n - i)d 10 ns 2 4a 
caam sfa iib aca 1 

(vs) t-w c$ta a^caa caam, ^tum sfa atari iiib aca 1 Ptcsa arsfe ©at^ta amt eacat^ 
^wpjaartart amt aa 1 caaa, 


^ataaa s Na(i i) is 2 2s 2 2p 6 


3s 1 


C!(17) Is 2 2s 2 2p 6 3s 2 3p 5 


Ar(18) -> Is 2 2s 2 2p 6 3s 2 3p 6 


Cr(24) Is 2 2s 2 2p 6 3s 2 3p 6 l3d 5 4s [ 
Ni(28) -> Is 2 2s 2 2p 6 3s 2 3p 6 3d 8 4s 2 


Cu(29) Is 2 2s 2 2p 6 3s 2 3p 6 3d 10 4s 1 
Ce(58) —> [Xe (54)] 


4fz 6s 2 


4a a%t atan = 3 ; ^a-iA 
4a *tfm atan = 3; ^a-viiA 
4a a^m atan = 3; sfa-o 
4a *tfm atan = 4; ta-viB 
4a a*rm atan = 4; sta-vm 
4a a% atan = 4; sfa-iB 
4a a% atan = 6; sja-nm 
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atmaiaR 


hi*? 


vSilasa vs I atm *iljtRcvs Piowlvs aisaMR^* a?aTt PiP| 4 > caPm^C^a ^SRWTH Pita as i 
(?) 18 (*t) 22 (3)29 (^) 48 (®) 16 (F) 5 9 


aamm * (a) aia^nRa a«an is ftPt^ caftaa $caa£H is 2 2s 2 2p 6 3s 2 3p 6 | i ^sat* 
4 ffc *£i^pf& fato *tim i 4ft ^j $ia 'aato i caw$ ScaaS-i Prom tore a«rR camtftta 
a^an 3 , cac<^ cttafta-^a^am vs?i attcs i 


( 3 ) ■ p Tt^ 5 rt e tf%^ ro?Ut 22 RPt^ ctlcyifl ^(. T i 4 U>'i Rajh Is 2 2 s 2 2 p 6 3 s 2 3 p 6 3 d 2 4 s 2 ■ I catA'i, J ic-^l c c> 
aamcamrftmroan 4 , cros^cftaft F$tatoarafata \ aro^t d'aaRSia ( 3 d 2 ) ^ camtt tm <m 
4 ft W*tTM ctla I 4 a ^ 3 W% ^ B I 3 d « 4 s 'awR'PlW (TOT* ScaalH roait (2 + 2 ) = 4 I 

^43 «qft ivb <caa rorro i 

( 3 ) 3 I 4 VIWP 4 ro 3 Tt 29 toft ctoa tom Is 2 2 s 2 2 p 6 3 s 2 3 p 6 ^d'Ms'l I <TO 3 ^ 

roto aam camtftm m^ur 4 , <th&$ cntaft ato i 3 d 10 4 s‘tcaa 5 a tom atam 4 ft 

iB^aa rowi. 

( 3 ) aMUMfaa man 48 toft ctoa tcaafta Prom Is 2 2 s 2 2 p 6 3 s 2 3 p 6 3 d 10 4 s 2 4 p 6 


4 d 10 Ss 2 1 1 ca^roto a«ro camtftra roan 5 , cac 3 &cftaft f* atrat «M(X|va 1 4 dio ss 2 tcaaftn 


toiwa anac^ 4ft iib ^a 'sufa® 


atamafta a^an 16 toft ctftaa tmafta tom is 2 2 s 2 2 p 6 3 s 2 3 p 4 | 1 roto a*rm 


taltllftm m??lTt 3 ^QTItTI will* vs?t atlCil vSMPMVft | iflft viT^sfr? SfPSfjtt cfta, aa 43 4 ft A ftaC 5 f%J 
romj 1 3s® 3p maRtt it a >toft tcaaftn ro?m (2 + 4) = 6 wm 4 ft via tpt 1 


( 5 ) amt'll m«?m 59 toft cftcaa tcaafta tom is 2 2 s 2 2 p 6 3 s 2 3 p 6 3 d 10 4 s 2 4 p 6 4 d 10 uf 2 


5 s 2 5 p 6 6 s 2 1 roto camtftmroan 63 « 3 m cftaft attarto^r® 1 ^<Pta at 4 f 'smtoa atam 
4 ft 43 ft V 5 fj^»^<qjvj |^<5 (^ 5 | 1 4 ft IIIB- 4 RI 'W'$l I 


Most Modern Periodic Table . 

Isptot ro^toa 3 TO?mfwro 3 ^ IUPAC (International Union of Pure and Applied 
Chemistry) aT*lfta Rt att 3 ■'ilstRc^ aca atpjPta atm maf*t 'S^WtTO acaa 1 4 a^T?l •^IrtRc.'s 
C4WH i, ii a^R> 4i<5^,1 ft ro ^tsRt ^i^an 1 ^vo 1 8 aiat ^a at I&f^o aai i <pca 

®5a«b§ acf%roacati ^w' 5 ^^ca 1^af&aaa catmaamaroi 
a^t^Pra atm at?rf*ta 1 %f% z ataaialaa aa*trrf%f%^ ro^faa atta ^at ^ ataRa atafta %% 
^cas aic^cia caU*m aaat^pf aft»^®x?ta call* t£*r^ 5 a msatjt ac^s catcaa ^a at^trt Pttfa^s 
i aca attca aaat^a atts^scfi ns 1 caca ^ ( n ~ i) d 10 ns2 n p 6 *it@ tca^a ftarm 
ftPr^ caiU ivf^ ctlcaa mta cwt a*®a acac^ i caaa attcaa ia cala K(i 9 ) ^a atat^ca 
4 s> tma^a to ^ ^a«, 4 atoa bb-^a caa cala Kr ( 36 ) 4 a aft** 5 taa tma^a faarm aa 
3 d 10 4 s 2 4 p 6 1 artmatt^to atmaiato st atoa bvP cala^a-i caca ^aca ga-is cs to 
caa ^a i taca roaR vs.vb -4 att^Pra atm ataR caatro aa i 



























































IUPAC Periodic Table of the Elements [upto 21-01-2011) 


























































































r^rrr®. 




o ato rrPt g «rfr atffato cr^r^c** 4R$ ca%^$ rcr rr crPicr* ^rr to ca 

RtaPt r^vim asto, a% RRpt RRt rr i '=nR^ tot%t '3^ af?itoa Rtom dr rc®^ 4 

RRpt i ^ca attoR fa®t^f caretoR rrrr ’p caft rcr aranm *tfra RtaPta waa aar 

aa i ^rt^to ato Rtafto Rtwf& Rtf?t at ato <aa?. totafP aa^t to? aat 

acsta i 

O *to Rlaf*ta RjRj s aaa Pk.*? calRR^caR araatafaa 'ssk.^ a^trs aiaRa 1%% Rvicr Rat 
^.c 9 i'Q wt Rf&a faa at i *i?i<i'®Ic'© atamafaRs R*art 'aiiR^'c a'SRia aa wt atna r|rRr %% Iac^c,^ 

■5)^Po *IR> ^WJ I 4t>t H^> CR, rfmR^jtCaa ^t*i^0? , i Pi'Ul'i^ Rtffa *ilsPlii fate I 

o $w«5h tom qyn fl ctoa^caa ost*fttow ? Tjto 4 catoata rri am i ^aft Pto 
catojaca s-aa, P -aa, d-aa «f-?a c^ toRR : 'csffto«t aat aa i ctoa toRdm totm 
Rtoa $ma?HS s, p, d at f cana aataa qafcto to*t aca wta §aa toa rrr 4 catoara aat 
'aR I atata Csnsm^acaftfeiJ ajtR, af^^t CRlR, '4M5vll^d CRfR <3 'RRgaa’Rfaa dflV^ Staff <33%a 
to$ aat aa i antostta ^ f 'srRUh toff estopsamswaraa <to, •attf 5 taarca ^ d 

aafaPR toff cffRR^jaca warna effa, R^ato *iRf*a« s 2 p 6 toaffatom toff cffRR^aca 

fato arm MlR^aca af^^t cffaaRtasi r : 

© $m 45 r tom aca atfra atato® c$U*r«m*«m tot« caR ctoa $c*nflH totm 
tom a<R caiaiffR tts, cdMDii rr^r ^s^tsr ato i at^l CTto^ croi ctora 

<J'sR> ^masR faRRR , ^5 R!?^ A S£CR ^sR ' 3 R 5 ?TR I ^Rssft^ C^*R C’PC'fl (n- 1 ) d 'Q 
ns ^fRPTm R^CRI^ <j'»n> ^C®R®R '»ilc^. ) 'i'o R??0m B SpR 'oR 'RR^RR I RI^SRR^Rt^ CRP®R RR^RR 
III B $a I 

o toqto ato rrPi g nv* Isptof iupac R^mito a^ra RRto Rmft a^m <3 ri^r^ 
^a tofe R?arR ftto rrt (RRpt a^RT) 1 to«R to Rjp«fR?i^R « RiratomR tow 
Rtm tocw amal^ wta crtp l^rafl? wtR roh^ i 


| yg> g ar^ ~gcrr^gpj 


r~RS-tom g R I>H l ^<T> iwzw eq(^3 
l^t, ^SfftR W wrgiftRR 21^ 


# 




: y 

b 1 (a*) (RimtoR *rtm rrPR rrrj rt ^atowi R?^a r*rt rr i 

(R) OTStoR a% RRpR tofR’RWt R1 ^R^R £RR I 
I (R 5 ) ^sD^fa^ a^R JjiaPJ CRR I IR. CRt. Aobo; fa. CRT. ^oo«ii] 

(a) RT^RRS R% RRpR tRtoj R^ RR I fR. CRt. Aoio] 
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v» i (?) caftaa a<w^ey>i ^ ? *rfta ataf*ia ija afat^rst aa caftaa $taa*5a faarta; ^rrf^trr a*a i 
'smt, ’tfra ?rtaf*trc ^ai^ft calaanrea tcaanfa *an ^aa Wa^a;—^a are 

(W« i i 

'=i«w, ‘*riia ^tato caHa^re* af^sasatt caftaa $ca<wH Rairat cr&^sa ftf%’—•arMTt a=a i 

[5. Cat. ^ooV;^. Cat. ■^oo'bja. Cat.Aoob, ^.obb] 

8 I ^C°1<p2'1 R» 1 JlCaa 'Sdt^llc^ ^ I cello'll I nn. Cat. Aoofe; Cat. ^oob-j 

at. Cat. ^oo4, ^oois, ^obb;ft. Cat. ^oo«>] 

<? i (?) •tfra *itaf«trc'^ita 5 trefrea warn $a ia <aa<. viiA^it *atrc ^rc an^ ; ^a^iw 4 a 
aaPtetsatcatbat^a 11 pa. cat. ^oo% ^oo&>, ^obb; cat. ^oo'b, ^obo; 

b. cat. ■^oo'b, ^oov, ^.obo;at. cat. ^oo'b, ^ootr, ^obb ; a. cat. ^oot, ^obor 
i a. cat. \oo\r, *obo ; ft. cat. •wt#, *oov, *obbift. cat. Aobb] 

(a) *rfra aiaRc* ^a vn a rc ■?t^c@tc®tcaa 'aa^atcaa are biafB ars i 
'hi re)ft%aana#t?a%iaraftw$taftf%s*jarrcaa'aa^arcaacnff^rctamrtaai 

pa. cat. ^oov, ^obo ; a. cat. •^oo'b, ^obb;ft. cat. aoo^i 
( a) art^as a%t sjaifB caa i ata aiafarc ftfea artcaa ^ spaa appata w*t arrcat^at a*a i 
(a) artaa^caa RRy^'ois 4wa aitan ^a i pit. cat. ^oov; 5. cat. ^oob; a. cat. $. 00^1 


b 1 ctfftaa tcaatBa ftarre arc afra aiaffirc ^taa 'aa^ata fa'fa -nat. caaa aacaa cafa ^t 
Bcgaapa i 

fa) N (7) fa. Cat. aootr; a. cat. aoo'b) W Cr (24) P»T. Cat. Aobo; b. cat. Aootr, ^obo; 
(a) 0 ( 8 ) ta. cat. ^oov] at. cat. *obo] 

(a) Na (11) fa. cat. *oofc) (at) Mn(25) [ft. Cat. ^obo] 

(a) A/(13) [b. cat. ^obo) . m Fe (26) [b. Cat. *oob-[ 

w K(i9) [^. cat. ^.oo<?; fa. cat. ^ 00*11 (B) Cu(29) [a. cat. ^ootrj a. cat. ^oo*!; 

(b) ca (20) pn. cat. *obo] a. cat. * 00 ^, *ooV; fa. cat. ^.obb] 

(^) Sc (21) [^. cat. *oo<? ; ft. cat. *oo<t] (i) Zn (30) 

ai (a5)^^f^ a^atatocaiBa%«ci3^at ^aaa'Pin'^5f • 

(a) ft'Sfa a^ta « , ®^ta arietta a^cta cafcaa ant ^f ? 

^5 1 a^ta ataf*tc^ 'fl^fB cafa ^^fB ana ^arca aa^ata ansti—aitan aat 1 ret. cat. ■b.ob b; 

b. cat. ^ooa; fa. cat. ^obo] 

8 1 (a*) caaa aaaeja RSOmca 24fB csnBa arc^ 1 tcaaBa ftaita caa ^ a%t ataf^ 

^a aa^tta 'aa 1 

(a) casta cafcaa tcaatBa ftarta arc a t aRrc ^ta aanta <$a*, ^t casR aacaa cafa ^t 
#5tca ata«tt a*at ata, ajtan a*a 1 

<t 1 (as) aa **m catcaa a«Pt at« 1 7Tt«^a «nf Bcga a*a i 

(a) d-sr^ cafa <3 aa^at^sa cafcaa acaj at^asj Bataaaaa caa 1 [a. cat. ^oo^i 

(a> a<pa aa^aasa cata^ d-a^ cala; aasa d-aas cafa 'aa^n^a cafa aa 1 —ajtan a*a 1 

P>. Cat. ■^oo'b; Cat. ^oo'b, ^oob] 
re) Sc « zn 'sra^ai^a cafaaa casa? [b. cat. *obo ; a. cat. ^obo] 
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fci ^i, ^rtra^miPfti 8f&qfi> ^nwf^n^airm. <s\. ^o^, 

* CTL ^00% ^oofc>, ^obb;?n. C^T. ^00% ^ook>, C^T. ^00^, ^oo<s>; 

*1. C^t. ^00^, ^OOV, ^obo; ft. C^t. ^00^] 
^ I 0^) s> tfJT5I mft* ^ C^f*l c»fl®i ^l<?l «T?I; Wf KIT ^?f I 

M) ^ICSJ lrfi> C*FI°1 *m ; ^5t ^JNTT I 

(*t) *tfra ^ trffr csffa ^tiW; ^5t ^tnti ^ i 

(^0 ^ 8^ v i^JlC*l ^brfi> 0*11*1 ^llc^; ^1 ^Jt^UT ^ I 


^ ^Sf^T^gT er^^ ) 

gf^] ), 

i 1 atfatta amaiafa* ^^*trnr^ asftas «caftaa Scaa^a ^af%f% aca ^o f§3$rc*f iupac 

^Pi<p %t atlia aml*t ti4M <pcfi , at 5^ atajlaas a^c?m saw earn 'atc^ i >^7$ nas 

1 22 C«tC4 29 ‘*tT8^tt?DT3 aT5*patC4 at^sfraa at^e aat I 

(a?) ssn^f^ atm caa i ^oot Isp^ra ats iupac a^ 's^caifw 111 amatafaas 
R*am camftm ma «srfta» caa i * 

W ^taas are, ^tt atm -awRIDw catrea treasjm fwm %%? ca amfS 
3re S5ta w 'oitis atfare faaaa am i 

(a) ®^Hc*. Stains 29 amaiafaa atarrfafn^ camfia ma « $m4JHR*um caa i atm 
empire 'aa^am mta ^a i 

(a) frntaas are, ww cam #? 29 atsatarm camfim ftaai^ ^ mcaa X w^j*\ 
ftarm care *a camft 'aamraa cam aitan am 1 *aa maf& fciM>j*|4 at 
$csa ^a ^ai acta ^amaaa^ ajtait am 1 

4 . 1 ^r*jf*re ^lt atm ^naFla (iupac, 1970 ) sjt^ spaa cam^cam ^ca^a ftarm ttca caat aa 1 




cam 

^CT«p1 H faRJia 

Li (3) 

[He] 2s 1 

Na (11) 

[Ne] 3s> 

K (19) 

[Ar] 4s 1 

Rb (37) 

[Kr] 5s 1 


cam 1 tcaa^a t^ana 

F(9) 

[He] 2s 2 2p 5 

Cl(17) 

[Ne] 3s 2 3p 5 

Br (35) 

[Ar] 3d 10 4s 2 4p? r 

1(53) 

[Kr]4d‘°5s 2 5p 5 


atcaa cai^jaa ^sca ns 1 ^ca^a 'atc^, ^tat at^ ^at. atcaa ns 2 np 5 ^caasja ^ic^, 'iiai 'aat^ 1 
4 aa ai^a ^rm^tasaa ft^a am aa ^a«. ^arja^a tcaa^a ana% caPf ^a 1 arj « 'aarja <4 
aaaa atmfef%^ at atamfa^ a , a*t a^ca facaa ^fa^t atca 1. 

(a*) ai'g cam«pat atm aiaFta <. 4 R na 5 o C 4 R ^paa '^'ati.'S ? i 

(a) aw camspatcas at^iat 114 'q spa atam ac^ aro 1 

(a) §saHas acss, catcaa anattasaa fa«a o tcaa^a mta^ aat 7 ® ^P^at? S^ac^a at^sa catcaa 
'srm^ama ft®a <3 ^atssa catcaa ^caa^a ajp^ ^aR>I^<p atcamat am 1 4 

(a) ^ntaas ac^s, Na(ii) « F(9) cam #t^a a*aca 'ata^a ^ca maa 'arattama ft®a 'Q 
tcaa^a 'aMl^a at^tcaj artart am 1 8 
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. 8M iupac at?ata 1970 Ispaaca ssigcaif*fa ^ ' E T^r ataftc® aa* <4at, ia, iia ^jiPt cal®# ga 
^ 5.1 gcaa cal®igc®)ia $c*ia\iH f^rrt^T 8 aiaiaPfa actf fa*i acac* 1 9, n, 35,53 ataataftas 
" atanftf 5 # caHgcal<i '^4 < pTT5 Rc*l<i ai^t 'sdc^ i q 

•' fa) ~a^ta ai?rf*lg bififD sc<m ara *8 Sii^aa at8*i 5 

(a) '©**ttacas aro aiJiataftas awta c4l*i»it*ii«i wi ata, ga ^ aia c®ra i ^ 

fa) §sntaas ^5, df ga^ cal®tgc®ita ftcaa ataft ■$} ca*a? aiaaraft^ ^t«fn 9ftf 5 # cat*# 
*i^ic T i , pi v ftR» < 5, c*n<n—artan a*a 1 8 

fa) v llfl»jMf<i < p ataiT 19 ftPrt? C^Wfl fafca ataaiafa^ atSlJT 9 8 17 CatC*ia » 

falCaa. atC^S C®fa I §^5a C%aa g^«t 8 gaaaa fafoai C«T*f I castg CWt 

aascasa ac© <aa* caag to msm ac^ at ©r anart ^a i . a ^ 

8i Pit* f^Hffc c»DWfi $c.*i<r5»i R'ui-n caata®) s 

f 2 A -> is 2 ,2s 2 2 P 6 ,3s 2 ® Id: www.facebook.com/tanbir.cox 
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19 E -> is 2 , 2s 2 2p 6 , 3s 2 3p 6 3d° 4s‘° J \ ' 

(as) a 8 Ecatc®iaata, ga 8 a<rta at?m c®ta i 5 

(a) d t»rk'i8 P)<pT>vo») Pifefi cala 8 e calc®i?i fa#tsa aa^i'af catc®ia aw 8 ^c®r?Rja ftaira 
<mi • * 

(a) a, d, e c*H*i faaf&a aaatga acar casTaffea saiasm aacaca a© 8 aacaca csft aca ©t cam 
aaatgac©c*i 8 WfHwa $c®ia$a faana aacatca Tiaa anait ^a 1 8 

(a) 5"tH<p ac©, e dft*) 8 d calc®)?) sfafa $csra ©ca ©rcaa acar c^ta g^iwa ?naf?ifa© a®*H 
#ca ©t artan ^ 1 8 

<?i iupac a??am 1970 1^ca«)acaif^5'sr)^asfHa%)at?if*tcs5 5tafl>aas8 ia,iia .g©rrfa 

5©fl> ga 8 atfra ^tc? 1 is© at*uPi<p aataca ^ga >aafl> a^ia aiaf*t caar safest 1 x y 8 z cat®) 
fa# 4a*g a^tag^ ^ai ^caa aiaatafa* atari aatssca 11 , 12,131 x cal®# ^Fta at^ i*x, y<jz 
caHftaft ac^jcasg c?t%aa area a**fca ata’^i aa 1 
, fa) airgpfa^tg a<ia aiaPia ga f%f% ? faia ai^a atrrcai ^ataaa ai8 1 5 

(a) x cal®#a ga^j 'aanaj cal*i #1 jwtssira anjarafaas *mm area a®iatc®aa a^ aifan 

^ ^ ^ ^ ^ * 

(a) ac^, a%r^ x, y 8 z cala f^afta acar *n^ ac^?i ^a alaa^a anart asa 1 8 

(a) (5*»rH<q> ac^, x, y' s z ^ ' a cfli^c8s atc^s c*ia 1 i^icaa cac^ ai8<i ac^a ^a 

af^a aiamf^as l^rflpaia? ajiajt ^a 1 x 8 z ^a ca>ijii^ ®racaa a®Htc^sa ^®iat ^a 1 8 

S» 1 cal®iagcaa aaatga afaafls^caa tcaas^aPraTia 'aaafca afta ataf^ cahag^ca* 8# aca 5 

cjj^la’a asat '5cac^ 1 srf^# ac^a cal®iagc5a taf*r$jg^ ^c®ra^%a ^titcat ^^f^ca 5 ^srcaa C8l8 8 

aiaiaPl^ atf caaa %iaa asca aaaftcas ^as aas cacas aaa aca*a caMagc^ aag<f j%g 8 Mstgjaa 

a*cac^ 1 3d atfaa arsatan 22 cacas 29 a^ ai^agscw waraa arj aca 1 

fa) a%) ataf^ cal®iagc^j sf& fcasa ata 8 ^ofcna calaatajr c®ia 1 5 

(a) cat®) ^sgrta #1? ^Tf^aaa^^) artajr asa i ' ^ 

(a) ac ^, d-a^ cata 8 aa®aT®a cal®i a®fc$ gat ? aa saa^ai^a cala d-aa 5 cata ^ca8 

aa d-a^p cala aa^aMa cala aa—arrart a*a 1 8 

(a) ^taas ac®, h cal®# c 4 H aa 5 ^^ ? h cal®#css ac^a tag *r*i 8 n^ ; 3 atc e ta ^ar a^rta 

aiaRc8 h cal*# ga ia 8 ga viia ®arca ^c® area g%a^aaca ^ aatf arwt asa 1 8 
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i 1970 lapfctFt iupac mm cRfamj^a c*rrem s, P , d, f q dRg i w fo»n>jH 
ChHr^/P 8fl> SK^ fw ^r 1 ^0 4 m^fRR* ^ *tfm miftre 
CTRR— ‘H’ riK ^ VIII 4R CTM, •DWHWj, 'fI#W «£« W^TH *tftR RIrRr igfi> ftWW 

•mj ^ i «a?nfl 1989 ®5®tw iupac mm *rtra RiRftre sist-mw ^ r*cr ft* qfii 

^1 <PGR I 

(R 5 ) 'I Pis r^r »?tfa ft ? b 

W ^ rirRca sj*t mw, *tfra m?m 'o aRfl> < r*rtoi <?n*T tr?uiw? b 

(’ll $>*tH<p "SIC®, 1970 IsP^tR G 1989 %vl<,r IUPAC mm ^prlt^S *1^t?l RIrRr Rtffol ft ? ^ 
('0 T ‘* ; *tt' t T^ *)(.'©, R^IU mjf*fa5 5.1^’’^(.^S ft ft >3^ ' I jR bC^C?,? *ij'S 

u 'sut^to^j citiwHtu 'rnirnn *if?r rirRr fto? «rrmi wtrm mrwrc sr 
m, ^r cswir ms i 8 

VI ,«^, B, C ^*1 Rift Rj} t*D*i I lbj*t«l*i ^Itl, B t»Thw CT C^R a^ft f^f%FR t*Il*l *TC?l A G C 

c4l»i(. < ? ^$r i Mm miRrc RRm wk'M *b’ ort’iftR'Rfw ^ 

^RTSR CRt*l G HCR Rh ffSR Rm»| *TP5R c.*ilc"l5l RRmR I fm? A, B, C 

4R mfirt> ff^wj cmt ^»i s 


CTtR 

m Rmt 

C^lperjvftl R*uw 

^ c^Tpr ^ri o 

A 

Z- 1 


... 

B 

z- 



C 

Z + 1 

... 

... 


' ^ * 

mftfiw *irp!ft? ’ b 


► (*0$fRjR5lTC®, A, B, C <tfM RTC, 3#F, RT8 TWlTf «I^IM WW RElftft R*fa 

^RjmFTff <PR I b 

(*0 ^ft’r* ms, rtjr ^ififlj««i Rsr «gwpjr tc»i^jR wfo mrcs ft ^? aRmzt a g c 

t^lclR tSRI^R*! RJR^RI ?*R I • ‘'ll 

(tj) tisfRpP »Jt\o, A G C ^ RIRT ft SWTC5RI sMI.iiPi^ R^*R le ltG, ^t ^1^ -n^kn RTWJt I 8 


«-b MCQ : m«mr*f ^|Pl4ll>R St% (Simple MCQ) * « ^«rtRR 

(rs) (’•0 aflwwfry ^ (*t) aw»iwR^ rwt (r) t^Rim 

ri *rtmmaR?i^ri%i%ftft? . 

(^) Rls^Ufi^ Rt?lTf (R) > 1lii*)l e lR < p m?fJT 'G 5,(. I i < Pjj'i R*iJM 

(«t) RfMPtR^ 'sr m?trt g tcR^R Rrjtr (r) caf^R m?m 
'O I t4H RRRI^ Rf^imCRR 5.t®l < fljjn R'lJIR ns^p 5 5,C°1 ChIc*U 1 '^RmR ■'llilRt'o C4R 

(R5) VA 


tj JJW»H^\*1 <sp% (MCQ) 


W VB 


(*t) viia 


(r) vn 























































b<i* aiarfaas aaraa-aaa *ni 
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s i cana cafcaa aaai^a af 5 s^c<m $m<wh faana ns 2 np 6 ^ca & catma afta amffire toh 
5caata? 

OF) VIII sp (ft O f 5 ! TO) VI 55 TO VIB-Sfl 

<t I C<T>H cClc*w <ife8^6t5W 5,c ft i<pj5'i RHJTO 3d 5 4s* -5.W C^O'W a5m <3 Sf*f a<?IJT < P x o ? 

TO) afta - 4 . 55- vib (ft afta - 4 , 55-1 to Mm -3, 55 -ia to Mm -3, 55- via 
'bl •uMHcii'b^ <3 C*n®TOp afta amRa caftl 5^aa 'ara'^s? 

TO) Gr-IIIB TO Gr-VIA TO Gr-VIB. TO Gr-IIA 

•U ajTOTRWHb'*} C*il*l-»1SJA <TOH WCam cfta? 

TO) p-ITO TO d-?W W) f-?TO TO d-lFF <3 f- 3 ^ 

VI TOTO ^SC*1S cat*! ^ftTO CaTO *lia <mt\© “PfrC^? 

TO) s-aa* cam (’ll warn qrj to p-aroa cam TO «ron^ 

bl ^^TO afta ftaRc* (1889 R.) TO# afta <3 5a 

TO) 9 fi> Mm, 16fi> spt TO) 7 ft * 1 %, 18ft 55 TO) 7 ft afta, 16ft 55 TO 9 ft afta, 18ft 55 
bo i amRa maa am aa— 

TO) oitoPkf amR (ft 9 &m ataR To) cam ataR TO) catam ataR 

bb i cam amRc® isft aflst aroc*tQ dire 55 aTOrt a*^— 

TO) 7 to 10 (ft 12 TO) 16 

b*i spffcro Ritom catcaa man amft— 

TO) 112 (ft 92 (ft 90 TO) 109 

bo 1 1 caro 92 atsaTOTia ca 5ft cam amat am at, ^mt aa— 

TO) Tc(43), Ra(88) (ft Tc(43), Pm(61) (ft U(92). Rn(86) TO) He(2), Fr(87) 

bs 1 mamma ctflaaiiA cafti aroa wu- 

TO) s-aas <a) P -aas (a) d-aa TO) f-aas 

b<M ca aa catcaa aamro mrnta d-maRiJia mttPta 5 *jR afro, ^wa am — 

TO) d-?ro cam <a) mamma cam (a) mmimamma cam To) mM cam 

a-b mcq dimfcsaatat * b 1 to * 1 (ft «1 to 8 1 to <t 1 to) * i To) ai (ft v 1 (ft 

is. I (ft bo I (ft bb l TO) b*l (ft bo I (ft b 8 I (ft btfl (ft 

a-* MCQ 8 a^a^t aatRi^t>« 4^Pl4lbPl eft (Multiple Completion-MCQ) i mgftaa, 
ascam ^*aR>(^a» s 

bi a 5 m amRa 55 ia ^a cama^jisa caam Rtsa Rro amat am 
(i) ^t.a^c'is ‘iia»fD 'I'j'i ajs ^a, 00 amataRm ariaMf sta am, 

(iii) camft&i $ca<*IH (ns 1 ) Rfcflmia a>m ^ca aca aream ar^a a%?m am 1 
c^hfD ^ca— 

TO) (i) « (ii) (ft (i) « (iii) (ft (ii) 'Q (iii) (ft (i), (ii) <3 (iii) 

* 1 flfla afta^j ba cfta Li( 3 ) inatcaa cam Ne(io) 1 ^ aftca ata cacas a^ isRfaro amat am, 
wtcama^aacaam— 

(i) ^caa^a atftt ■^fro am, (ioa^a^ca^a^saa^aa, (iii) amaT*tf 5 ^ airor^51a am 1 
Pici>ji caa— 

TO) (i) A|| (ft Ci) « £ii) (ft (i) <3 (iii) TO) (ii) « (iii) 
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*tfra?rraf*t 




o I pH 4 ! MCI 2 'Q MCI 3 ^<11^1 ctH ’li*i <pca I c»il»ilTra ^.ca— 

(i) s-a^^ (ii) '^39f|^W C4fa (iii)p-^ 5 f I 
l*Ut>S t4l*{fi> ■»ll^ < ? — 

PF)(i) . (^(i) 'Q (ii) Pt) (ii) PO (iii) 

8 1 ^b-ob-bb ^ v l^ , a IUPAC <P'o < ? '^•jchIIt© ^Qpi C*H °1 A 415 Piu^t 8 

(i) A G^rUa *TT s l CTMiaftPian (Cn), (ii) A t«« ntS^T^tn 112, (iii) A 5®I d-5^ C»H®I I 
Pkt>a wlnlS ■Rea— 

PF) (i) 'Q (ii) PD (ii) « (iii) («t) (i), (ii) « (iii) P» (i) 

a 1 *rfra TTEjf'ta ^®tt%f%^c*t si'll w 331— 

(i) *IBPTt*lft* TO&lqjW, (ii) $W4JH (iii) bfl> bft *ffF 1 I 

• Fiu>a wl*ill — 

PF) (i) « (ii) . PO. (ii) * (iii) (*0 (0, (ii) « (iii) CD (i)« (iii) 

'bi *tfrcpTi5 f 't fefeq* ct yiafft are fosg, 4^3 srcqr— 

(i) s-II^ cCl*i 14^, (ii) t*n*i 30ll>, (iii) d-IR 5 c»Th (Cn ^R) 4l1t> I 
Plt&a C4st»jft> • , i(3 < p Rt,a— 

PF) (i) « (ii) W (ii) « (iii) (*l) (i). (ii) * (iii) PO 0)« (iii) 


(i)H iflBl Wfl, (ii) S^-VIII, (iii) *pj fljMS W4H I 
Pic&a (, < p|»(fU j i1^<p ^.ca— 


PF) (i)« (ii) PO (ii) PD (ii) <3 (iii) PD (iii) 

vi faiytwata»t— 

(i) 4?lt iBfRW (ii) '5TP#, (iii) ^IPHS *1^ ^FS5 1 

Pitta ^(<5 4 ^(.a— 


m (i) • PO (ii) • PO (i), (ii)« (iii) 

^ 1 ^1-ia cafepppa c*m faiyt prat an— 

(i) ^Ftaai^, (ii) Pll&ai <pca, (iii) Pin 'a(la^l < pa‘t R'oa l 
Pitta c < p|'(fu -iPSa* s,c,a— 

PF) (i) PO (i)«(ii) (st) (iii) 

bo 1 f irs cafansjtaa pm ^<?u Ppjptff 9m— 

.(0 (n - 2) f Swfiq *wr to. 

(ii) n 'O (n - 1) st*TR *ll\$-' i «(.a 3c'®) < P c*jlc°l ? lk < P ) 

(iii) 4cia WFtm ofin ac*i I 

Ret? c^rR? ^15<p *s .<\— 

0*) (i) 'Q (ii) W) (ii) («l) (ii) « (iii) 


W ( 11 ) ^ (in) 


£ 04) (i), (ii) « (iii) 




c? 






PO (i), (ii) <3 (iii) 


MCQ ^555mt % b I pt) ^1 (St) vs 1 (st) 8 1 («t) <t I PF) 4»J («t) 'll PF) VI (*f) 
J> I 04) bo.I (55) I 

























b48 3T3it»to 33(33-8(33 34 
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3-0 MCQ % TSTfejJ WUFfcfo* 4^fa<lt>P( 2T^ (Situation Set-MCQ) J 

b I ditl 8 !?! 5.0*14^5*1 fa'ijlo-ui C31W5T 5o*i4\5*i C3C^ 04l*ifi>4 , ft 3*3Tt, 3^ 3T sppfa Wt3t *1111 I 

Cr(24) 43 tmiH f33Jt3 33 [Ar-] 3d 5 4s 1 I 4 x53jR>foo ftc&3 (1) >3 (*) 3*. 8(^3 «*3 TO I 
(b) 3*1(3 3ldRco Cr 03l3iu4 44*41*1 5C3— 

w 03 ft-v (3) 03 *rft3 ft- vi (*t) 8 $ vib (3) s4 «rif£ff ia v , 
w Cr c*n®in>s 33 — 

(*) dito (3) d-?w dlh - (3) to4c 3H (3)^*t«rrj 

$. I 3331^ C3C^ 04le?jo| ^sosis 553^3 433t3C33 Wf ^ 331^ 4T3C33 3l33(*ffaV 4Wfl 5(3 
313 I CTOI ftc*(C3 f*F?l3 8(433 3(3 I 35313 3331^ « 43 3$ <3(33 C33T 33 Cu + , Cu, Cu 2+ I 4 
553jlolo4‘ 13C53 (b) *3 (^) 313C!(3 §^33 3(3 I 
(b) t5«t)34> 3T® 333I«j[ 3. *3(33 3C33 'SIIOICBB ^3 3J— 

W Cu > Cu 2+ > Cu + (3) Cu + > Cu 2+ > Cu (3) Cu > Cu* > Cu 2+ (3) Cu + < Cu 2+ < Cu 
' (*) C35p} TO3ft 3lt3tfB% 3C^- 

(*) Cu + (3) Cu 2+ (3) Cu + 3 Cu 2+ (3) C*t3fl> 33 

O I 3331ft '®(13%?33 f^53 3 ^C33®3 413^ 4C33 ^&33^3 f^3JK33 $33 ft$3 ^C3 I olaft* dtWB 
5c*N53 ft3J(3 33— . ' 

(i) lst 2 2s 2 2P 5 (ii) ls 2 2s 2 2p 6 3s‘ (iii) [Ne] 3s 2 (iv) [Ne] 3s 2 3p‘ * 

4 ^531 C3C*F Puds (b) 3 (^) 31 S(C5(3 $^3 TO I ^ • 

(b) c<H3 caFl^iIUsi ' a ilfl*?l < Pfl3 Ro<q >140604 3.C3— * 

W (i) # ’ (3) (ii) (3) (in) (3) (iv) 

041*1 5.0*14\ij*l 4T3% 33C5C3 04Pi 304— 

(35) (i) (3) (ii) (3) (iii) (3) (iv) . 

8 I M 44ffr 3T$; 4^3 C^ 26ft CSf(^3 TO3 I 4^3 3ft3$3 S t(3 3f(33 43*ft TO31 4 ^531 1%f%35 
ftC53 (b) 3 (*) 3*. 8(C!$ $^3 3|p I 
(b) M 0313(1)4 4l$Wl5t*14JiA4 CWft 3C3— 

(35) Cu 2+ (3) Ni 2+ (3) Zn 2+ (3) Mn 2+ 

3-0 MCQ 43^33f*!t % b I (b) 3, (*) 35; * I (b) 3, (*) 3; 0 lib) 3, (*)4; , 

' 81 (b) 3, (^) SI i 


3 - 4 * 3^335 3>M(^f^45 eig i m 
b I 4^4* 3*((3 ^4 ? 

*1 d-?^C3l3 3 43TO3C3l3^(r 

Ol Pi' 5 *lj| 0 'O 4 ' 3 |^) 4 > ^4 ^t? 

8 I s-SW 04)*1 3 p-33 5 C3t3 ? 

<t I tW3^j3 fWc33 3T(f^35 3P313 ^t? 

31 TO 8 ' 3 R*TO 3 C 4 t 3 * 

3-ap^^4 5ST53l33l%%35 St% ? 
b I d- 33 5 C 3 l 3 3 WW C 3 tC 33 3 (^ 35 I 3 C 3 ( C 33 I 
^1 Sc 3 ZnW 3 T® 3 C 3 l 3 33 C 3 R; 33133353 I 

o I 3^3 '33 5 3M3 o3l3 d-34 1 0^1*1; l4»’g 34*1 d-3^P 04l3 '33 3 3T83 0*il*l 33 04>4; 4Jl3Jf ^3 I 
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CHEMICAL CALCULATIONS 

I 

0 '**pt ■'lit‘P'S, *3|| i lft^» ^lt<P'S; 

o 'amwiMioai c*m?ra «mwt ; <a '5rm e t i 

o ■jtfm e \ «'aw-w aw 2 t e ti% «t*r=rr i 



8.* I ^ 

Introduction 

wtft, ‘wm fasm ^ar *tf5 ?ip#^ RRwiw c^h ^ ^ ^t ; i?fw 

ftfoqroft ^ ^jjR5w> ^rn «frc^ i «rrcra 

f^fas?mi *W^5 (reactant) « (product) ^*If ^?J dW^tWB 

'an e tf^p , sm^ i »n^ e ^r*rr^ cetera ^5Tt*ra ^ ^rmf^p 

<m *?j i *nj'6i^'t. 'sr^s <^f5 *m\*i m^trt tiro, 

'st^rs c*rfc *i?prt^ *wijt ’RP'ia «frr^ i wfara 1^N> 9 n?ret e tfap ^ ?m? 

‘Ptn ■'iH'sl^'* *l'il«R«p 'l?l < Pfl c t C*ft^ RiTS»«4<p O ^’Htis ^*(1 »ilQi<p (quantitative) C^?l <Ml ' J IT?I I 
s'lHjt'in CT “1 Wl-W JtlQi* ilrhlflfi R<iN Wt ^1, 'slc,^ *t*t*Tt’ ^»il ^?I I 4 ^I*ijI(.k 

o ^s’lH'i^w.s o ’Ijlt'ifi csrprm 'ailtt's»if's(^<p Rfs'j «t e Rt yHlQ'il i 


8 I c<n c* 1 $ ^HPi^ ^tvs *H*Tt 

^ Percentage composition from molecular formula 

“t$H t<TIt’in H's^si «Ht's boo '5t*f 'ots t^l*^ t^l*^ c4lt^ift 'os 

mtv\" CJTsft aifat ^^5 ^(1|I(6H.« «l(*teM 4 ^fi> C^T RhJVM I boo «t«t 
’Ilftt'B '5T*t *J$C®IW*1 dW. W t5T»t '=( fatten f^TWH, ^5T aiR? *l's«p*it I C^H C*fc*t?l 

'stl-lR-p e trRj $”lhH (,»il*i^t*ils 9 rra^n e tf^ *55 WH1 ^ll^t'ii, c<IHfusi *l's<pjtl w 

1 4 *t*u Rtxi'®'sit < t ft.'iM ■s.c^ 1 
(i) '5f1 t lf^ s ^55 ^,C<t I 


(■^) '^'ss 9 t<5 t^MfCs ^t'a R*ij*(l*i tHlc*is 'ocjjsi ' 5 TNR4 ^ 'jWI <pW boo ^Ml 


«t*t wi CT’wffis i i^?n *tm\ ma 1 


<& 


t^H t'Jlt’t C^H t*ilt.»iJt *l'o<pjtl 9 l%n e t = 


tincMtl < T^n^5li5tTT x ’Tf* x boo 

<Mte ^55 


w _ ia _CT CVlCTii GTfS^Xboo 

.■. c^h (.<11 (.’i wh ctk*i?i *i'o < psi *n^rf*t = ■- w _ _ , ~~ 1 

CTR’tS '5rt e f^R5 ^ 

®HKn*t b I 'wRit'ss C^iT ^3 I 


’rotoH % to hno 3 1 


‘flPiC'srt 'Sl-Jt's bfi> ^.l^usjlc'st’t <mi, bl^ ’tiRtt e ^iRic.'st'i I 


^tSTCTR 9 t?Wf , JjJ CSlfP ^ = 1 008 X 1 = 1 008 





























































aai 
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Hl$d?rwa ’RTCt'ja csrf5 <53 - 14-0 X 1 = 14 0 
<srf%R3R Wfl» - 16-0 X 3 = 48 0 


HtSE* 4% (HN0 3 ) 43 «rt e lf^ n 5^ = (i-008 + 14 0 + 48 0) = 63 008 

1 008 X 100 


ll$tD<P *1'3 < PSl 


63 008 


■= 1-60% 


13 *Fo453t afifoW = 14 X 1Q - = 22-22% 


«lftl»Wd a%t«t 


63-008 
*48 X 100 
63-008 


= 76-18% 


Rtfra* 4%53 Jm.-, H =1-60% ; N = 22-22% ; O = 76-18% (fc?) I 

fc3iaa*t * i <fji*iPuiui wvuti p 2 o s 4a 'Wai a%m«t caa a*a i 

R3WH ? ^JWPmW WR^ Ca 3 (P0 4 ) 2 . 

^53tl 43 W - 40 X 3 + (31 + 16 X 4) X 2 = 310 I 

P 2 0 5 43 Kfllfa ^ = (31 X 2 + 16 X 5) = 142 
C^3(P04)2-^ 3 CaO + P 2 O 5 

<whPi*il»i 4«?ft> ^‘Jc'o P 2 0 3 43 Pvm l 

310 Ca 3 (P0 4 ) 2 43 3WJ P 2 0 5 43 afifoH ^ = '142 I 1 

.*. 100 " " ” = 14 -- X q - 1Q - = 45-8 »Wl 

P 2 0 5 43 ’tf^n e t - 45-8% ($*3) I 

fcataaa vs i c^sjpt 3 % a^asai afaata ftata a*a 1 

S R't.t^'s CuS0 4 5H 2 0 I 

^43 43 '5ft e lft45 ^53 = [63-5 + 32-06 + 16 x 4 + 5 x (1-008 X 2 + 16)] 


=■ (63-5 + 32-06 + 64 + 90-08) = 249-64, 

'Rail 43* 's^S r R>®Ul*1 % 3lft RwjiviH I 

/. 249-64 W <5t33 C^*im 3% 3%H - 9008 *513 I 

90 08 X 100 


100 


249-64 


= 36-08 *513 I 


^ < 3*313 ’ti% afona = 36-08% (fc«a) 1 

fcaiaaa s i o-is g * 5^33 4a*fl> aasaa 33*3 tarsi a ait'c&U 5T33 caia a*ata 01435 g 
ftspsia Canada * 3 asr*a 3*53 1 aaaf&rc csFtafts amrws ’ts^at afrata f^rfa a*a 1 


[Ag= 108, Cl = 35-5] 

aataia 2 3taai wtfa, ca c^r wisi^® aacaa ijata Pi®i«isi jjaa cai3 a*ata optai^s *3iaa 

aifaias^rca Agci %aca 33*13**5 aa 1 - 


Cl" (aq) + AgN0 3 j[aq) —> N0 3 ~ (aq) + AgCl (s) 

AgCl 43 'STMtaa* *53 = (108 + 35-5)= 143-5 
143-5 g Agci 4 «iiawa af3aia = 35-5 g 

0-1435 g AgCl *4 GFt3t^*5 «iliJt'l3 afaata = 35 5 1435 435 = 0-0355 g 
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5I315f35 333T 

sRpros, o i 5 g 33x3 <3351^315x35 3^513 = 0 0355 g 
.-. 1 g 33x3 Gpmi^j 313x3a 3 f 55 t 3 = 00355 g 

015 

/. 100 g 33x3 C 5 t 5 i $5 315x35 «tforf«t = °' 0355 - * — = 23-67 g 

0 15 

-wifi*® tjPIdl^'s 'oilfjc*is 315513 = 23-67% (S'Sfl) I 

8.\J) | 'SCjef 'G ^C3»v© 

Empirical formula and Molecular formula 

(5) ’'I 5 ! ^TsX^ S C513 C5tX35 C51*( X51^ rfM 51X5 435. C3 35 rf1X33 353113^X55 

3RTt ^ ^ 3 ^ 31 x 5 31 x 5 , sn§t5 hhm 3?fa« i 5 awmx* £ dtx33 

3?X5'® ^*tl 53 1 

5lKfl3 5 I (C 6 H & ) 4?! ^p5 <p|^*l 9 5l^U81X3*1 C5t3 31X5 431 4X35 ’1S*ll' , J/1^CRS 

ljIF53 3RT13 'ai^’il's 5,C^ 1:11 -^sjiit. x<i*lfox*is ^13 3<X55 53 CH I 

W533 5 i 5$x5ix«R 315-431 ^ (h ; o 2 ) 43 dixs 5 t$x5Tx®f3 « 3%sr ft5T5i3 ^ 4X53 

355113^X53 ^a®*) 3RJ13 'OIITU'S 5x^. 1:11 51^X5ffX l 5*l 3t5-' 3 csil$.X's*i ^^3 3®X55 53 HO I 

(«i) *j*f 35x5s ft<fx33 1 

( 5 ) wpi 3<x5s f^<fera X 33 t 3 , 3#$ X 3 lx 33 $31513 C5I334X53 "iwai 3I3313 <3 4x53 3 t 35 t 3 f 335 

S3 5131 SfXin^ 53 I 

(5) 8MX5 X5tx33 3 s<mi 3f35T3ixgrx3 c^n-n 5x3 £ X3t353 100 31 45 13 51515115 X5i3 
3RJ1 53 %> 31 X53X5 53I 3ft C3T353 100 5X333 $xg3X313J 3f351X3 55 (^fsfi 313, 533 ^IX® 5X3 

33T <513 C 5 lx 33 3 ft 5 i 3 3313ft $xg3 531 53ft1 3x3 X 5 i 3 X 31 X 33 $xg 3 31 3 i 5 x*i 4 <f i r$ *1^531 *- 

3ft5t3 5%X5f3 X5t3 5X3 1 

(«) 3sg33 axsj4 X5tx33 34531 3ft5i3X5 5-5 313513135 ®3 w ®i3 53xs 53 1 st353ix3i 
x*Jlx*is 3351^31X55 5lyllffc5 3RT1 341*1 <PCi31 
(8) 4 S1353315X5 3X351fS 333 3?3T13 3ft3S 53X5 53 I. -QX 1 ^ 5*(P?t ^IRJT 5151 

SfX^R ^1??IT1X^ ®T*t 55 I 31*^5 'bl , 1<P ff l5. t<FIC’ls 'Sj^f^t'5 C5tX®15 *t55t^pT^X55 

ST^H I 

((f) ^C'i^ C^m 1 ^lf\ ^1^37 ^?I ^Tf I 37^ '5T’1<P fi 1^1^C < ? Pi^U^o^ 

^ 5RJT5 W 55 I 3X51W51X5 C555 ^15WnjX55 5X5T 1.3 51 1.5 «IT5X5 

^551^55 , J5 5 1^?U1 t<l»)*l 3 >55t, 2 5151 4X55X5 5X5 55 '51555X5 5l5 e ^5 55X^5 55; C555 

1.3 x 3 = 3.9 = 4 (315) I 3551^5 4t ^-5RTf5 5^315 5X5 C5tX«t5 ^5 3<X5X5 RWJ>IH CTt55^X55 
5-5 3551^5 5RJ11 

(3) 'SlHPi^ 3®C5'6 » c5l*l C<T1 c.35 5f«[X5 c5l*( C5t*( c*H°i 5T1X5 43* df^fC C5tX*T5 
355135^X55 3^5 3X5T1 55, 3^X55 515JX5 5t5 3^*5 35KX5 4f C5tX35 3t3f^5 35X55 
531551 

^31553 i I C53f55 3^X5 55f& 51^5 355t1« 55f& 51^X51X53 3551^ 31X5 I 35?n°v C55iwX55 
313f55 3?X55 53 C 6 H 6 I 

'531553 51 5f$X51XeR 315-355^X55 45f& 3<3X5 ^f& 5ltX51X53 « Tjf& 3f%lX53 35511^31513 I 
^55R5^HetH 315-353^X55 3l3f55 3'5X55 5X^ H 2 0 2 I 

^X53J 53X31 53X31 C5tX35 ^3 31X55 <3 313155 3?X55 >5^ 55 I C553 3lf3 (H 2 0), 3TTC5lf%t 
(NH 3 ), f5X33 (CH 4 ) d^»R> C5tX35 ^^3 3?X55 *9 3T3f55 3?X55 45^ 1 


8? 3! TOR OTHo’ 
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rri® c®r c®r ma c®tot® RiRf®® r*c®® 4 ® r«®c®® Rt«n®«t 3f*l®® ^® i r<$tr, 

RTRf^® R\X<pv»> = (Wfa ^tt < P' 0 ) X n 

CW.’fl’IOTs A a B b C c ®SR RRf®® R^C®® ®E® (A a B b C c ) n ®T, A na B nb C nc ; 

4RTR n = 1, 2, 3.$®Jlf*T ^ R*RTt I 

fa) Rt*tfa® r??®® fa*ft®® 1 »i®r o 

(i) RtRl®® rii®® ft<ft®® c®ri®, Rtfr$ <3ft*t® Srrr csOr*^*® *t®®®t ■ p ft^sn e t, Risrerctf®® ®® 
*0 C®ftR® RtRft® ®® RRT dWIetl I 

(*) c®tRRsp® R®®®r Rf^smt« 4 ir® rijwmR® >rf^R7n c%r® *fi r<e®® ®®t ^ i 

(«) RHft® R'!£®® = (*fl R*I®®) x n, 4RTCR n - 1, 2, 3, ... ^®Ttf^ <j4 R<?R I 
(8) *jr r?e®® ®® « ctPr® Ri«tf®® r?e®® ®a-4® ®r fRts® •n5)®®w ®Ptt« n >3® ®R ft<f® ®®t 
3®l 

c®P*t® RtRft® Rrr®® ®® 

C®ftR® **|R R*E®® ®® 

(tf) fit® n 4® f»)%5 'SIR ®1®I ss{R 3RjC®£®® 3£®J® CSfpR® R®®T^Rt?tirc® ®®CR Rl‘lR® R?J®® 
Rfa®! ®T® I C®SR- Sp®fr®® RtRft® R*I®® =■ (4® RtC®®) X n = (CH 2 0) x 6 = C 6 H 12 0 6 


8.81 7 fx > c. < ? v © 's ^hPir* '^rc*rr hi^Vj 

Differences between empirical formula and molecular formula 


faR R?£®® 

Rt«tft®R?P®® 

i 1 R^fl i R|R R<C®® C®ftR® R^p® ftRJRR 
c®Pr® *i®sniR®»ut® ^ 3 ®sj r^ri® sf®r*t ®»t®; 

• 3^® RtRTt 3®H ®C® Rt 1 C®SR C®R%tR® *[R 
RtE®® CH w RRT ®T® C® 4® R^p® ^1^1 'Q 
^ltC5t78R *l®sn^ ’P®® R<?tn® R^*tt® 1:1 1 
^ 1 t Rtl® 5 ® 3J® t®lt’1® Rl^jj CSfPR® 

*l®®t^R^C5® 3^® RfaH RRT ®l® Rt 1 

01 f»fa® *f*Rf% o C®PR® ^ R<E®® ®®C® 

f®1%^ C®fCR® R®®®t R<^ « R® C®PR® 

RtS ®® WRt 3WTRR, RlRf^r® ^ WRt® 
3C®1RR CR^ 1 

8 1 3C®I«U l ^R R<I®® ^^TRI C®P«t® CWUi ^C® 
*tR®l 

<t 1 iH®|fif® c<TI C.*t S®fa R“C®vs * i£)®^ ^R R?J®® 

RtR® C®PR® RRI ^C® RTt® 1 C®RR RTlfRf^R 
(C 2 H 2 ) <3 C®RlRR (C 0 H 6 ) €®® C®PR® >5(R 
R*C®® ®R CH 1 

i 1 R$BT t RTRft® R^J®® CTPR® R«p® fWlR 
R® C®PR® *l®sn^R^fa® 3^® Rt?UT 3®R 
®C® 1 C®RR C®R%R® Rt*tf^® RtZ®® C 6 H 6 1 
^fiK c < i # iRrc'i5i ^fD 

R®®I^« ®®fl» s.l^.ualt'W'i 3®®t^1%RJ®R 1 
^ 1 t Rl‘lR® RtT®® ®C® vH(Mn 

fapR® R®srt^RSJjR® 3^5 Rt?tn RRt ®T® | 

0 1 *PRf^ t C®PR® RT*tf^® R?t®® fR^f® 

^ RR?rj C^C°1^ 

RT* ®®.R C®P«t® RTRft® ®® RRI® 3WIRR 
®® 1 Rt*fft® RtC®® = (^R RtJ®®) X n 

8 1 GJWTOJ » ^°lR4 C^t’t Gil 6 ! 

ct i to^ffrsrni c<nc^t ^"c^vo s 

RTO «fR® 1 CTRR C,H 2 1 ^Rt® RtrPrfUl^lR® 
RIRfa® R«®®l C 6 H 6 ^^sn5 C®R%R® 
R|«tf^® R?C®® 1 


^Rt^R <t I *l®®®1 Rg[%E® C = 40%, H = 6.67% RTC®I 4® *$R R$®® 

C^T I 


^l*TH l (J\ C^H C^Tc^t *1^^! vtflm'ft 100 I C^M 2f^f 

c^nc°i<^ c<ii’i<p«i 100 gj i 
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3NaPl<p 3*Ht 




^5?m. C%3 'ailflltetWsI 3^313 » 100 - (40 + 6-67) = 53-33% 

._ (3ti?i3 1WI 

(3 (TFR C3TC33 333133 '=d«aM(t^><P 3*3Jt = w 

(31(33 3lsnM13<p *53 


^53ft c t^onsi 3331^3*3113 ^ I (3f-Vs> 3f3313 = 40/12 = 3-33 

h cetera 333t^3*?oi3'50(3fo35 ■ p t%srt e t =6-67/1 = 6-67 
O Cetera 3331^3*3113 3^31*1 • = 53-33/16 = 3-33 

4 faoft 3*3113 3(«o ■fg^ r?3ji 3 33 w 333133 

3*33 win 313 33135^3 1,2 (smn« 11 

^SSRificBl'et ^^5 C, H « O 333t^3*?Ut3'^g*53 '333(5 = 1:2:1 
's^K 2tftl(«r3 = CH 2 0 (^53) I 


Pi^w •'iifli^ 


^^5 30^3 o ^osjicen cetera ’‘Tjw n^TK; c m ( 3 Wpi 
'51^(5 'sifacertRS 3%lt3 '31(3 = (100 - 46-67) = 53-33% I 


(40 + 6-67)-= 46-67 I ^53ft 


($)*1 


3133t*tft^ 

^3 

3331^1^(4.3 '5TI^3#3 

Tifrtfrt 

w 

^ ^T^UfTI 

3^313 

(31*1501(43 3331^3 
5jy*5V| '5||*j3lfb 1 ^ R*3J1 


" 31331*1^35 *53 

C 

40 

12 

— = 3-33 

12 

3-33 

3-33 

i 

H 

6-67 

1 

6 1 67 = 6-67 

^ = 2-003 

3-33 

2 

O 

53-33 

16 

53 ‘ 33 = 3-33 

16 

3-33 

3-33 

1 


($1*1*1 >{(43 333t<33 ^«?lTra '3 3 J3(5 43 * C : H : 0 = 1:2:1 

3*543 4fCBlC6t3 ?5j3 3*(3*5 43 C^jO! = CH 2 0 ($^3) I 

$31433 I "(5*31 3?^ 4F* C = 40, H = 6-67 « O = 53*33; 43 ^53 

180 I '3t*tft35 3^35*5 (33 ^31 

33t«TR t Sf^5, C, H, O 43 *t*53S3t *5(33 (0T3*F3 = (40 + 6-67 + 53-33) = 100 ^53ft 4 (3t(3 
C^R (3l3 (Rt I 

b iv6<mi < tf^n c m^c3 5 %? 3 i 3nHfo» *53 wi ^3 333i<j3 

'^ftf%35 R*3Tt fR3^3 3(031 313 * 

C = 40 + 12 = 3-33; H = 6-67 -r 1 = 6 67; O = 53-33 H-16 = 3-33? 

4 %3f& R*3J13 3(3T 1 p*53 R*3J1 3-33 3131 ^T«W33^F '5031(31 *513 333 ($l33>it43 3331^3 
^53 *50^31^4 R*?IJ1 3(031 313 I ^ 

C = 3-33 -r 3-33 =1; H = 6-67 -r 3-33 = 2 (f*l4»G*5i| R*3T1) I O 

^J531*. S3p3TT^3 TSpl RtjR*'® 4(^ CH 2 0 I 
'50313 4 *$3 R*(35*5 CH 2 0 43 ^3 33 “ (12 + 1x2+ 16) = 30 

$113106(3 3t%J3l3 '50'tf33 ^53 = 180 


3-33-5-3-33 = 1; 









































bvo gtgtfgg 5 ggtgg-agg <131 

Updated Bangla e-books(pdf): www.facebook.com/tanbir.ebooks 
<lft jfC^lC'etd < 5ft e tfgg 7 R(. , ?\a (CH,0)n gg; , 

atTOi g ^s 'gngfggs ^g 180 _ 

>53 g^C^S «g 30 
PM srf'tfaji = (CH 2 0) 6 = C 0 H 12 O 6 ($**) I 

*i 1 <$g*fl> £sr cgt*tre f5rc?tg«t wc = 75.94%, h = 6.33% « n = 17.72% 

’Tt'QlTt C*t*t | Cgt*tffcg 39.5 ^t*t 4jg 'aiMPi^ 7 t"C < ?'» Pt'ffl I Rf. Cgt. A008) 


ggt*rtg ? sr^gre, egtgfcre c, h. n ^g *t^at egww = (75.94 + 6.33 + 17.72) = 99.991 
^5gR gegt CT?Tf I 475 e^tg dfl*i Cg$ I 


eglg 

*l^ggn 

gftgw 

gtggfifgg 

^g 

’tggt'jg^cgg gt^gtf^ 
*ksggt gfggtg 

g?grt = .fv 

’itagHlw 'sg 

gggpjisrreg 

ffg'Pirm 

gggt^egg 

c 

75.94 

12 

”f = 6.33 


5 

H 

6.33 

1 

6 f = 6.33 


5 

N 

17.72 

14 

1772 =1.27 

14 

\ {§•* 

1 


TJBgfc £ cgft*lg 'Sl^tr® «1*1>1VCW ^bwim 3?I = C:H:N = 5:5:1 

' s k5'*ig t^Sgegt*tfl>g ^c<p's C,H 5 N 1 

‘JC'l <pIs , c^TNfofl 7 tlt, < ?'© = (C 5 H 5 N]) n 

Cgftfilg 39.5; egHfSg (C 5 H 5 Ni) n <« Wl = 39.5 x 2 = 79 

'gtgtg et*tfilg ^pprczgs® c 5 h 5 n 4 g$g = (12 x 5 + 1 x 5 + 14 x i) = 79 

'5P54<J ( (CsHsNJn ^g ^g = 79 

'Sg 79 79 

gsr^s <sg <c 5 h 5 N) <gg ^g “79“ 

^sgR^efg cgHffcg 'srtifgg gieg*s ^g (c 5 h 5 N) x i = c 5 h 5 n ($*g) i 

8 .<? i ^?r's 

Gram-Atomic Mass and Mole 

c^tg dftotg gg*ff^ 'sgc^ aiteg fitgrr*! <Mcg- eg gRni«t grant gig, cgtgflfg eg gf^mtge^ ^stg 

tiw ortg ggf gg i tsgf^ggn^g giRg 'gigfgg* 'sg = 18 - 02 1 ^®gR 1 8 02 g gift v. 6 ^ ^ entg (mote 

gt gtrapcg moi) gift 1 

'gggfteg eggg cnftgg g i ggNft* 'sgre srten g^m ggeg eg gftntg gregt gig £ gftgMe^ 
eg cgtegg »iw sffg-gigntgft^ ^g gt »iw cnt*t ggvi^ g*rt gg 1 eggg ■’pftegg giggrgfgg «g 121 
^®gR 12 g gftg = 1 g gtgsttgftg ^g gRg gt 1 entg ggnt^ grtg 1 

ScsNc<jigj eg, cmg *wfD cgtegg c^es grg^$ g®; {gs^ g^gteg ^st cgRt, cgN, 
gfgg ^ggfg te^g snsfeg ewi gjg^s gg 1 cgfg « cgfg ^sg era gyg^a g'Qgm gegg ggg 

'spgggreg gtategg 'gg g'ogig ^^Mgi 'srt^ 1 

All e-books & Software : www.tanbircox.blogspot.com 


















bvi 

cw iirasft cft*r, m 'u«nmifo* m = i 61 'srftttsR 7 n*fra e f 5 T^ ^ 

ft.CTM <ttt*,- ^ WtfTO ^ = 16 x 2 = 32 1 ^ 412*131 16-00 g«lfal C^H = 1 

$jm-’rnwt e tf^s ^ ^facen = 1 crr ^ 32 m 'sifaceH = 1 c^rm ^'siftrceR i 

1008 g 3 j$£grc®R = 1 g nRRRfro va ^i^wsiceH ■= 1 crir RfRii 4 i^c«ai wm 
2 016 g *l$tUal08M = 1 crr ^^ftosjiw 1 

4*rriR ct, 'srraf^s c^?t ^sjffRH o '4|jwiih>(^ wut, crrtr cw\ 

<R$ I 4 CRM , 'Rt e tfTO *53’ 3Rt Rft* R3 I ^51$ 'RTufTO <Rfat3 C^13I ^5T3 ^tfMlTs TF^Rf *53 <U<t$>a 
'RI I CTRR- NaCl 43 <P^fll *53 58 5 I 

s.'b i Grt»i-<£i?f «rt?m 

Origin of Mole concept 

CRtR (Mole) C01T *5(tqftr* R?®t 8 3R3r-<?*R 'SFJRtel, 12 g 6 022 x 10 23 ft Rff^R *f3Rf^ 

RTC*. C^R RRf$l3 TO SffR *5t3 ^ RRRt*TO RI^RT R3RT^[3T *RT?R «(!£*, TO SffR '8*K<P 3? RRf$l3 4^ 

crir rri ^3 i ‘c'*ii»T(<p shr-'ri'iIto *53 rt sfR-^, 5 tra-R 3 Rt^ ^ stro-^RR rrt ^3 i «ik«i‘i^'*i , 

5 I 1 CR1R H-RMI^^R 1 008 g R?TWt l-o g *SPn^*l$UhH«M > 4TO 6-022 X 10 23 ft H-R3RI1 
RTC*l*5gR 1 CRtRH 2 *s?^3R 2 016 g RtCWI 2 g ^ ^I^IW; 4TO 6-022 x 10 23 ft T$t5TC®R 
^1«rtRSi 

* I 1 CRTR Rift (H 2 0) RRTO 18-0154 g JICTW 18 g RtftTC* 6313113; 43t, l CRtR Rift Rf 18 g 
Rlftff® 6-022 X 10 23 ft Rift *R^ RTC*1 

csrRSR *0*5 « ^t«?R< t ot crr awiiift* Rftnw ar?rra% rri< crir 43^ fma « ««r rst 

R3 I 1 CRIR R*RI^, 1 OIW *R^[ ^I’Q ‘I'i^lCR 'STt?R, RC®i"kl! , i, c<fl£*i (Photon) 43?.*5RTHT RRI3 CRC4'Q 
c»tlc®m 3331R CRRI R13I 4R CRIR <i»i(5o 6-022 x 10 23 ft C^WTC! I '5fR?H 4^ft 

ftprsra «iuihw (Ag + ).ftms 9 tRn , 3p5 * 1 ^^ >ir^ft sn^rrsR ^11 ^sutt 1 mol ftiw 

twin *l?nn^5 6 022 x 10 23 ft ^ I '5TRR 1 mo l Pl'l'SRI 

«IUIHW ftR«ra ‘ p ra^n«3(^5 «fa e F5 ^aus ^ to® (Faraday) 2fC?ir5R I 1 mol 

‘ilc'i visit's 1^ 1 5T < !, I 'sj^ ^’l^o ?]l^lfjf»(<p ^**R (chemical bond)-4?I C^3T8 GTR ^1^5 53JI 
1 mol R' a R < 5»i(, v o 6-022 x 10 23 ft ^R c4RRl I 

s.^i wrcwmst 

Avogadro number or constant 

R?5St 8 (RfR 1 (RRR TO Rt«0^ ^ KT^, CR^ Rt^tTlTO ^rTORfO^I <ft 

3TO TOT ^ I \BtrstJ <R, (ROR CTftt*R 4RS Sfm-'Rnrt^TO 7TTOt?lJ^ (6-022 x 10 23 ft) 
<mt^ i£)R® C^H ' 3 tl{Jt.»m SIR—'SlUtt't 'SRR ^llt,^ | N A ^Idl ^B'o ^ I R'asl^l 

'»rt? '50TC5f«fR®R RRFJRTra «UtOTWre5T : ^TO RRRR't I f^ *H% WTR^ >5^ 
'suit'toMitiiai Rtsin wt ^c?ir^ <£sat ^ r??itt n a = 6-022 x^ 23 «t?r ^?n 
<J^o»4lc*i 'aolt'oMIt.al RWf RT '=>ul(.'oMlual ^RSIT R^TOt^ ^?rf R 1 *®^ I 
N A = 60221367 x 10 23 ftlf^ I 

^RT5R5 8 ^ 5ffR (lg) *f?Rt1 ^l^lteiW 6 0 2 2X10 23 ft ^ttCSP^R RTOI^ «mRs I 1 CRTR 
^l^tSaltejH R<5^5 6 022 x 10 23 ft ^c^icen ^ SIHRS r 'RRR 1 CRR ^tttBTC®R ^RR <R1^5 
6 022 x 10 23 ft ^I^MiltfrH ' S RR (H + ) (RWRJI '®^R, 1 CTOI (H 2 0) Rt, 18 g H 2 0 ^ ^*0 
6-022 x 10 23 ft H 2 0 ^ «IK^ (RRRJ | 
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fit'lln, N « N A (flit ^ 5 tS*tf « > $tgm ( 3 FH ’illc^s CSTfT manta 5 n mat * 4 a*.C^m * 1^*1 li) 

^ns marrm n Hat $m amt as i 'atata «mt»wraBi manta* n a amt ftf^ amt as i 1 moi 
mmtfa atai.•fcaffcm ^ua m?tn fata -am. ^a am n a = 6.022 x 10 23 asam n a 'auirnmicisji 
garo am as 1 nftam 4 S$ mnt^a atm mja man 1 %^ f®^ as mfa, <mr*rca n 4 a an 
as 1 cam man (n) 4 a $na ana man n 4 a am ft$s a*ta 1 *srt n 'q n a 4 a atm an 

N = n X N a I 

8 .hr 1 «irtCT?r csrt^rm ^t?i^ 

Molar volume of gases 

<£& cam narttfa 'amenta* cn aatt^a camta mtmsa amt as 1 4 mts'ss mrtt 4 a war, 
^smtatt « arms §aa f^a^la 1 caaa 1 cam mfn atm is g mfn 1 wi warn 4 S armsn am 
is mL 1 ^ssn, wi 'namm ntfta camta mttrm atm is mL 1 aaafnta 5 an%i aarnm ioo°c 'smatatt 
's 1 atm stm 4^ nftatn mfa am 30-6 l mums nan a*ta 1 ^ssr cn asms ntfta. camta aman 
atm 30-6 l 1 fa 1%3 amtsfta rnrnm »m% warn camta atsan 1 

(j) rnttaa camta muma 1 fnftft 'srntart <3 arm 4 s* cam nrtma atrmnts* rnnma camta 
'atmsm am 1 anmmtttsi ^jttsa asms anftmtm an—^manst a arm as nrttss 
camta «iiavsH *fama asm 4 st asm amtart« atm [atfrc o’c at 273 k <aa^ 1 atm atm at 
stp cs ^ 5 t 22-4 l as i atata 25°c « 1 atm atm nrrma camta amas 24.789 l as 1 

(a) arrwmtt^i amrt a camta atsams ^ * 

antamtts&t atmt« mtma camta attests* fttstts siPlft* am^ meat am 1 caaa, 

0») 4 S* cam an. = 4 a m amfts ®a - 6-022 x 10 23 ft an.i 

= 22-4 L (STP-C* 5 ) 

. m amftaaa 

(a) aatwa 4sftana'5a = -— armt 1 

6 022 x 10 23 

(«) 4 s stta nnrttf ans amtn = _ f' 022 - x _ 10 ^ __ ftt 

^ amtaa stta -mtmaa 'sa 

(8) stta mttaa^tnma (STP-m) - —— Sr— — l i 

mrtaa stta at t ^sa 

__ __ 22-4 

(<t) mtma 4 aft aaaa's mm^n (stp-c®) - ~zz l i 

< 6 022 x 10 23 

6 * 09 ? x 1023 

(&) aat*t warn 1 l mtm ana atmt =--ft 1 

22-4 

. . stta maamfaas aa 

(•h) emma >tnpft maatna aa = 7 —— — gi 

6-022 x 10 23 

^nla®^ am^ mama, mta fttat® ammfna 5 nmtm^a mat am 1 
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5br\S 


8.v.^ i cm, cm® wi g 

$*rtea«r v i <£ratffr wifeiiui *fjnn^ vn w? (Na = 23 ) 

?nrm«(TrtfeiR^ra v U<wMfa4> ^ = 23 


.-. 1 g <T?Rt , 3.<?rtfe?rra = 23 g <7Ttfwra 1 ^ n a Wlfih'Wfl 1 

N a c-*lllwjj|ij *IW3^ W = 23 g 4*ltFI N a = ^Jlt.'sMIual ^K^lTt | 

.-. l ft miI&hw ’Ewra w-^g^ -—- g - 3-82 x 10- 23 g (srra) ($«*) 1 

N a 6 6 022 xlO 23 


b I <y-^n> HlPis ^t?I ? 

■H»ll*rH s v ll(»is ' s iHl<i < ? \5?I =18 1 TJSfJR 1 mol ’ilPi = 18 g v flPl I 

1 mol <Ttftre 6.022 x 10 23 ft ^ I 

6-022 x 10 23 ft ’UPm d^?I ^551 = 18 g- 

.-. i ft mPra^ = — - 18g = 2-99 x i0’ 23 g (sfraj d«01 

* 6-022 x 10 23 

$TO«t 5o I 1 g 5lt U 5 fc*CT ^Bft «RPrt«3[ , *lr*? R. (Pit. *oovo] 

^n*TH t 1 g *13^ *l$0!jlC«M = 1 g I 'SUICWfl^f ’PSTT ^5 1 g *RRt1 1 mol 

’RW 3 U 5 6.022 x io 23 ft <nw i 

.*. 1 g 4lllUjltlitH 6.022 x 10 23 ft ($33) I 

v5il*s*f 5o*5 I 500ft fttvs ail«H$t C«tftrc*ni 55.6 mg 33F ^31 df^fD TlW < P'oft> 
41^*1 *RPIT^ 'RIF 33? r?. <31. *008) 

^WWH I SfPFT^tt < ?l^c*iS 1 till*! = 12 g = 12 x 1000 mg 4l4*l 
.-. 12 x 1000 mg = 1 (Ptl 5 !*?!^ 


1 x 55.6 


C^IPI <pI^«i 


.•. 55 . 6 mg^ = 12xl000 
'srtaia i csrm < T^n^«n^ = 6.022 x io 23 ft 

••• / 2 x 5 i0O0 = 


6.022 x 10 23 x 1 x 55.6 


_ 12x1000 

anproo, 500 ft 3r*a ftre aa5 *a 6 ° 2 i 2 xTooo 55 ~ ^ 

.-. 1 ft ^pf?i ftre 33 -- 0 ;? 2 x , x l? ft 55-6 ft ^t 1 

12 x 1000 x 500 * 

= 5.580386 x 10 18 ft 3^ *1331^ ($«?!) I 
$^33*1 5 5 I 11 g •yt^l (t> l $q|« l $C(b ^nft ^ «fTC*f 
33 WH i astfa ^t^rart'E (co 2 ) taa stra-'stwfaas ^ ^®i 44g i 

44 g 3^ b|$a|4||$ttb ^ Twin, N a = 6.022 X 10 23 ftj 

_ _ 6-022 x 10 23 X41 f& 

.*. 11 g ^WUT, N = -—- ; -- 

= 1.5055 x 10 23 ft (&S3) I 




# 


C 3 


P>t. C3t. *ooo] 


5*1 fiW«t ^mtart « 5 tl*I I mL^ftRSR »UtW nftmmHl I ^llft 
^rt«rm s dmt sm ^t i wian « 22-4 l 22-4 x 10 3 mL «trnpi <*& gih *im< 

• fotFTR I '5TRt^ 1 mol ’Wd 6-022 x IO 23 ft 1 


































hb-8 5*n?R-aa5 ■'mi 
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sptm ^mian « ww 22-4 x 10 3 mLWi’si^ 6-022 x.io 23 ^ 1 . 

1 mL *un7! ^ *vm - 6 022 * 1Q23 , = 2.6875 x 10 l9 f& I 

22-4 xlO 3 

fasgs w 4 tmre ’^'srfsrcsR to, 551*15 scam 1 

(5) Tfa 41 *«3[ 5551^5 *TC*lT1 S\m Wl, ^ §<^51^ *K5JTC55 5 5151 5*5^5 5C5; <?H5l; 

5^ ^faCM a55T^f55I5R I <557151 ft*l55T^ aTTCTO m3TG « 2(OT5fI I 
$*1155*1 i'St'i | 16 g *ffa*rt*t 0 2 7 blt J 1 ^filU ^ >Jlw fa*Tt5 5*5 I [151. C51. ^oo«i 51. C51. ^ooo] 

mtara s «ifaceM am (o 2 ) 435 sfm- , srr c tfw <55 5 * 13 . 2 .g. 

<3P54I5, 32 g 51 1 mol ^ *Ran, N A = 6.02? x 10 23 'fl» 

~_ _ 6.022 x 10 23 x 16fl> 

.-. 16 g ^facerc'l <5^5 *TCajT, N = -———- 

= 3.011X 10 23 ft (®«5)l 

$lk**t iO I ^|4 h y>k*4(»l^cv9s t£TCft ^*(5 <55 affll I1I4C4 a*f5T5 t 51 
*15151*1 S CO, 415 ^5 5*1 44 I ^55K 44rg GOj 5*1 -4T<5 c4l*l C0 2 1 Wlfa, 

45* C51*I C5 <W5 *151?$ ^ 51^5 6 022 X /10 23 ft 1 
^55R 6 022 x 10 23 ft C0 2 435 ^ <55 = 44 g 

51, 1 ^CO, 4)5 <55 515 «--—- g - 7-3065426 x 10" 23 g 

‘ . 6 022 x 10 23 7 

$«5 8 CO, 415 4f^ft ^«J5. <55 5*1 7-3065426 x lO' 23 g I 

$at55a i 8 1 mta <5mrni 1-7 g wRsrtfairt amro 'Jiui^m ^ 5 ? 

*T5t5T5 S 'SdlWlfam (NHj) aiTCTO siTtafa^ <5n«tfa55 <55 17 I ^55R 4)5* C5!*! <4|Jlt4lfTOI5 <55 5*1 
17 g I 2Pm <55*515, 

17 g WSTfarn aTTCTO <515155 = 22-4 L .-. 1 g <S|JI«|PUII5 <515155 5*1 = ^ L 
.-. 1-7 g<s&CTlPUll5 <515155 5*1 = — '** -■--- = 2-24 LI (®S5) I 

$51555 i<? i 72 g atfaw ^ ntfa <9 55 ft atfa < 5 ^ <3rrc5? 
mt«m s aift (h,o) 435 c 5 i*Ti 5 <©5, m = (i x 2 + 16) gmoi- 1 = is gmoi- 1 

.-. 72 g mfarc 415 csn*l*WDT', n = , Q 72 S , 1 = 4 mol 

18 gmoi -1 

<51515 1 mol aifaffS ^<35 *TC5Ft, N a = 6-.022 x 10 23 mol" 1 

.*. 4 mol ^ TOUT, N = 6.022 X 10 23 mol*' X 4 mol = 24.088 X 10 23 

s.b i dWiiPw 

Chemical Equation 

c5^h 5Pft5fa^ fof&m 5mnifa^ ^iI^vShw fafaw « ^<yrm^55 srtfa « 451 fa^ 

■^W#f€t5 1 k^ 5 ’Tt5R 5 H ^515 5PT5fa55 *Tffa5 e t 51*11 5HlilPl < T' *lffa5a 5*1 

C55R amrafap fafatrra c*r»ri5 i 

c5*H,-5k'08iwH arm « am 5prw f ^ fafa5i5 to wi aifa 5 ^ 1 41 

fafa55s O ^am5 *l?C5^5 'Stfc5155s fa^f^55 >115fWJ fa5f"1 ^ffaSW 2^51*1 5*5155 I 

2H,(g) + 0,(g)->2H,0 (/) 
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aiataPfanant 


iWf 

C^R R&fils ^[SS St *w'b|^® StatSf^S • > 1?l < M e t ftfoslft -r^fS ' 3 iC'i < ^ '$SJ 2fSt*f ^»ta ®1T£S I VS|$ 
'Q ^S 1 ! J l5l^sj c t CTSlS a^lf^ wjhl I 

RSS '9 * 1 * 1*1 < 2 t%l Piwqlts 4 SRC'S '®ilt«llB's ^C=TQ 4 StCT 4 S fS^ 4 IC*IIHI SSI SS I ] 

8 .b.ii atftwt csrsm *p*rf% 

Writing a Balanced Chemical Equation 

ftc*ii\$ tnc*i ^mraf^s c®wt 1 

sta j> 1 stfirfc fofosw as fofos* « ®«,arcns sis 4ai 4mia s«cs* 5 (as an^ss sfts 'aar^s 

t<°1ltj il'®) < p) WHt 3tiiN*i I ->i5) < wc e t?! ahPlc9 PiIS»i<p 9 '»hf»ic<? ^ilc,^ StES^ (ST ST^ftS) 1%CS 
SISNIES ^tS f^S 5 (—>) Pit's I 4 l>TtS fvm s 5 t#jH (skeleton equation) ata I CSSS, 

Zn + HC1 -» ZnCl, + H 2 

few *l$tl!|lt#lfife >flfe 5 few C 3 mi ^5 aHntW S 

sta ^ 1 4sts sta 9 tsis ftcs Pi&fi«p 9 Barcas af^flt t»Tic^fi assies s«an ssts ssts 
stsj fsfoss « ®<t,arcss stis^ (st a#*) 4 s sis te §a$f ^wn (4 smtrrcs ssn smi) sstrc 

RtS I ^®SS sftSRRte bjaa< '^1 *fe'®l«i\® S^faSS (balanced equation) st*l I CSSS, ®SCSS S^faSCn 

cast am wsftw ^ ci assr^scscai ^it am te hci 4s assies 2 sates &»ste ci assies 
a j j*si as 1 *5Ss sStsssft ss^t^jj ses 1 csss , 

Zn + 2HC1 -—> ZnCl 2 + H 2 

Pits Rtssflt vB^iiastHs stares! P&abi *0 ss^TSjy s^tssa otsis aTaat a?ti aa 1 
fcstasn > 1 cssts ssriss' *pafte st$djte«rs « stetcsts ana <x& «uimiR*i fcsatss ast 
as 1 4 ft&srs asat^jj a§tasa Pn^cs tsai ars 1 

is atat 1 iircrot ftfosa aa st$$tess « ai^iwH} 4 st testes cstftss ana 1 *®it 4 ess 
a^aa aaiacs n 2 « h 2 i ansPta «ijiwiPism atra^ aa nh 3 i ^aaf^ flfosif&s wr afas«t acs 
f^i * 

n 2 + h 2 —>nh 3 

as *ft*l s 4 a 31 asc*is ars « ^ta fea aa asw caai ais, t^a nh 3 4 s aiw aan^a 2 
aarta N-aasr^s atan ®'snPt < p asm as 1 ^aa ^taf^ca H-asm^s a^m 6 acs ats 1 'ai^ arsPfta h 2 
4 S aaa^ca 3 aarca ®«sPiia cstcaa assies atana aw arca 1 *saa wip ^a aftaaafS 
%^aas * 

N 2 + 3H 2 —> 2NH 3 

®atasa * 1 aassfes ’pate at^ffia 4^5 Patacas aas atw 'ajiwiPsi anara atsa sttea 
atat ally's acs ai^a 4 ai$.® o mP t'sfti asr as 1 4 f^t^?na a*T 5 T ^5 aftaaa P*i^ta caai ars 1 
)>s ata 1 4rata ftHaia aa m a iPist <3 mftea 4at, ^rcas a«a^5 saiats nh 3 <3 o 2 1 
anste ^aaia ar^tjja « aif^s a^cats aaiaw no « h 2 o i ^ssti RftstfDs a^ia aftaaa 
acsfesaa * 

«$>• 

nh 3 + o 2 —>no + h 2 o 

as *rf*f s 4 sftasFta ars 'Q ^lat^ca aa asw cast ais, ^'siifaca n a?iaf^i a^m <3 o-asat^t 
a<?m aata ; H-asat^s atan aaata 1 4 aa nh 3 4 s area 2 <3 no 4s 'srcn 2 4 ai h 2 o 4 s am 3 
aaiw N-asst^ « H-asat^t aa*tn ®'ssf^a aata acs ais 1 csa*i, 

2NH 3 + 0 2 -*2NO + 3H 2 0 


8« a: asm (hmb 
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<3010 i i>'Hfnc 4 c* 3 f 010 o-wi^i C0fil *? 3 n 00 5 1 *1$ o 2 >30 mitf | s»iic 3 5 fi> 

0-30013; to 1 >330 00*10^ * 5 l* 03 f& to faiyt 8 

2NH 3 +10 2 -> 2N0 + 3H,0 

*<30 *03 OT«rru 5 *t$ *0*10^ >3 05 l 403 ftc 4 2 w <33 *01* ^ 

3*))4s3 RH33 scs 0 

4NHj + 50 2 ->4N0 + 6H 2 0 

460 iw fafou* « $331100 c#s 'mi wim *51*03 C 0310 0cro 1 *1$ 3mc<tf0 *<30 
*(£4w>s1 to () >30 tot cst* mra a^m srft4 ft* <*3100; C000 *$0 *03310 *01 ( S ), 

*00 'i(<]^vfT?l «r*i) (/). '3(<5' / '<rra *»ij (g). «r^)s ascHs «f*i) (aq) sIcHs «r*ij (vap) I >330 $3 css 

■'i5l<ps3tT!cs> fsls>{i<p <3 ^’llc'is c'sl'o *0^31 >14c 5 Jlc ? t Pi»i^|C 3 OT31 ^0 8 
4NH,(g) + 50 2 (g)->4N0(g) + 6H 2 0(/) 


8 .b.^| 'NlflPl* 'H§)<PS e t 
Ionic Equation 

C'©R0T *i<iv <3 WI ej%* s-nls*i 355taMI«j cs»lsl$w ''hItos *HI«4s3 4S0® PtC0 NaCl >30 00C3 
f*0'5I0 0T$dj$ (AgN0 3 ) 04 s ! C013 *0C0 *1*1 *38C¥3 TO C0S30 I >3 *101 *38t*3f&0 0m 00 
100513 <3P101$® (AgCl) I >3 0f*10p?4 39< l >64t4 *51*03 3131 PlJ|i£C3 3410 431 010 I C000, 

NaCI (aq) + AgN0 3 (aq)-» AgCl (s) + Na N0 3 faq) 

>333 fo&au* ftftmt 30 f 00 1 ^?ni < 3 troi ftftm* <3 $3310 $*to *<3; %ro 

■n*)]4sc3 C03TC0T 0E0C0 TO! >3^3 *i5l<wHc4 *t3fa* >151*3*1 001 001 31041 *fft, NaCl 'S 

AgN0 3 00 *10ft* C0l3 >301*% 50C3 >301 *<ftr$ *100^3 3TC* I *5t3 00C3 NaCl 3TO Na + 'Q 
Cl" ^C3 >301 AgNOj 3TC* Ag+ <5 NOf ^3 I >31*0 ftlftl* 5013 Ag + '0100 « Cl" '0I0C00 00C0TC3 
*50%0 AgCl (s) $^3*} TO 0101 *08'C*3 ^f5> *C0; f*$ *30 0100 C000 Na + *100 U NOJ '0100 

5013 *100^3 CTO 010 I >3 01*l *)P l 4 3Q<^M3 *5l443f5t4 *100 *TOTC3 f^C3 C031C0( 010 8 

Na + (aq) + Cl“(aq) + Ag + (aq) + NO^ (aq)- > AgCl(s) + Na + (aq) + NO^ (aq) 

■©3C00 3?l4sc3 C03I 010, Na + (aq) 'Q NC^(aq) '0100 5>os Pic4 '010101 '010101 '01C0j >3?n R&0I0 
0133^3 000p| I C0 00 '0100 ftUmra 0010f?l 013303 01 TO 00C3 03^0f^5 «TO, C0tj?TO 'wfo 
'010*1* (spectator ions) 001 00 I '31$ 0’fa '0100 010 fe0 153(^5^ fa&0l0 PiU 3l3Pl* 051*03 0C0 
100^3 8 

Ag + (aq) + Cr(aq)- > AgCl(s) 

TO 01010f^0s 33010 *01 3C01W0C01C0 '0l3f^0t *51*03 0J00T0 *TO 00 I *103 ^ 3f^0l3 
1sls»S4 301^ 0£0 *1 cslc’ls 0tc*5 >50 01 ‘*^01 *0’ 010010 *C0 1$0T0 *0U5 00 I 

*10^14 10^501 0TO3 0* 01031 0TC«0 *01 *K01 4C04fD *10^4 *51*03 %0 C001 00 I >3 *0 
CTOI >31^!*50C3 H + *100 « *1050C3 OH~ *100 0*C*TO I C000, 


(i) > 3 f ^50 * 1 W TO, TO*, 01 ^ « *l<Wtl»0 Prf^rt 

(*) C0 C*10 3f^5 <3 *10 5TO0 0C0T 33V ^ rnfelf £ 




:ware : www.tanbircox.blogspot.com 





a mrc fl * *i*rt 




(*t) '5urgf^%im « ^ttagraptf^ gawa asar ftfoat * 

A1(0H) 3 (s) + 3H+(aq)-» Al 3+ (aq) + H 2 0(/) 

(*t) *rPJ <3 gat«ta ^*(7 ftfrat 8 

Zn(s) + 2H+(aq)->Zn 2+ (aq) + H 2 (g) 

(a) a>n«#iara 4 i4mi>« A$Maic4ift4 gat'ia atar fafaRt s 

CaC0 3 (s) + 2H+(aq) —-> Ca 2+ (aq) + C0 2 (g) + H 2 0(/) 

(*) f*na4 « ftsnatasa fafoai 

(4) 'l&lPuiR gaW CS^ *tTR 5l®Rt 4aiR 8 

Cl 2 (g) + 2I~(aq )-—> 2Cl - (aq) + I 2 (s) 

(<l) %RR '5TBR (Sn 2+ ) 'G C4fa4 4T?R (Fe 3+ ) 4a TOIJ fafSTCH 8 

Sn 2+ (aq) + 2Fe 3+ (aq)->Sn 4+ (aq) + 2Fe 2+ <aq) 

(*t) C4f44 G (S 2 -) TOJ t^HsTTt 8 

2Fe 3+ (aq) + S 2 -(aq)-»2Fe 2+ (aq) + S(s) 


Calculation of mass and volume of reactants and products from equation 

a*R ca*R fatasata 44 at 44 ifa 4 ftf 4 a 4 at ®<s*tr *tn% aa 4 ai aa faf^aa at 

4 $a at wi aama arc 4 ; ^s*r ^ 4 a«t cata «a g «iui 4 «#ffe 4 *t«Rt aat am i 

(i) aata ammfta fafaat aamrSt aftamaft aaat at*R asa w laare aa i 
(*) R«f?Td RI &14 G $«,WPpa 'STTCafra 4 Hfaa WC 4 ^iM't a-a a^a R«?lJt atat 
*p ata laa fta tats Pint's ata i 

(o) 4^srca aw artafaa ^aa^ata sirca sran aat aa 4a*. ca caR arrcaa ctoi 5 

wii*w ^aj aata amtarf g arca stp-c® 22-4 l aa i 
( s) '^58’fa aStwifelGa awiwflin 5 t e HT aat aa 1 


amat ^aiaa*!^*! 4 aswsj ’iiRfo*? aaart Rev aataR aaa 1 


<&giaa«t :>«> 1stmta ataaratt g atcn is l atfa ^arant® »UtR fif^a aaro aftrata 

4ji*iPifii*i 4i4wl>t4 4 aaca? 

aataR * '^inroi Rwfijvs apaaf^4 8 

CaCOj (s) —CaO (s) + C0 2 (g) 




amtafaas aat^a 'sn e rta4 ^sa «»uiwa ctoi 'aia®a wi faa^t ^sra 8 



CaC0 3 (s) 

A } CaO(s) + 

co 2 (g) 

^1‘2 +16x2) 

*11*1*1 Mft* ^ 

(40+ 1-2+ 16x3) * 

(40 + 16) 


= 100 

= 56 

.= 44 


100 g 

56 g 

= 44 g 

CfZQ 

1 ) 

( < pfS*1 <J^§) 


('*na, 1 mol, swm ^tTOran 

« TO»1 22-4 L) 
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1 


stro cao to to <sisftjrre%i i 4 cro to ot, 

srro 'cmm « sm 22-4 l co 2 ntrot to 100 g caco 3 ~sps 

„ ,, 15 l co 2 TOBTf TO - 100 - — 

22-4 

= 66-96 g CaCOj ^05 (®TO) I 

I 5 $tt*I KClOj 3T*J^C*t ftwtfans fiW*f ^mtarm « 5TFt ^ mL plf-SceM 
•tlTOtTO^? [K = 39, Cl = 35-5] t5. <St. «T. *oofc] 

toito s KC 1 O 3 to. fallen fgirora i 

2KC10 3 —2KC1 + 30 2 

2 x (39 + 35-5 + 16 x 3) 3 x 32 

245 g 3 x 32 g ^1, 3 x 22-4 L 

(asrw tototo« TO*t) 

Pfo<j|<5 ^5l«pf)«t fP$ OT’fl TO CT, 

245 g KC10 3 TO ^5 StTO TOTOTO « TO*I TO - 3 x 22-4 L 

= 3 x 22-4 x 1000 mL 
3 x 22-4 x 1000 x 5 


5 g KCIO 3 TO RmI«m ,, 


mL 


’ 245 

- 1371-5 mL(®TO)l 

ib- I 210 g UMlWO* TOTTt^ (HgO) TCS CT $<i*fg TOt TO; £ 

♦rfarH tow ^ *fHw«f * ifr i Pi{i i *i upimU (kcio 3 )-c* ^ to:*i W<s TOt 

2TCTOR? ( Hg - 200, K - 391] 

8 TOfofcft^ fps a^fvig 8 

2HgO —^-+ 2Hg + 0 2 (g) 

2(200 + 16) 16 x 2 

= 432 g = 32 g 

^TOK 432 g HgO ^5 ^TTTOtTO 32 g 'SlfaWM I 

32x210 


210 g HgO ^5 ,, 


432 


= 15-56 g«lBlWH 


'TORI ’lUlPifiN GFn3lt> ~^PS Pin^t 8 

2KC10 3 —2KC1 + 30 2 (g) 

2(39-1 + 35-5 + 48) 3(16x2) 

= 245-2 g = 96 g 

^TOK 96 g 'srf^TO SP^5 TOT TO 245-2 g KC10 3 ^5 I 

.-. 15-56 g 'SlfelWM St^5 TOT TO 24 " 2 ^ 15 56 g KClOj ZP5 | 

= 39-74 g KCIO 3 

/. 39-74 g KClOj SftTOR I (®TO) 
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itr«b 


| 184 g CaC0 3 « MgCQ 3 <SSS $««<5 Wi 96 g «MlH «tt'Q?rt RR I 


C'o CaC0 3 'S MgC0 3 4R| ■l'o4nl *rf^Tt*f c^s I 
^T*rt*TR 2 »ic*i r^d fc lfDc. v © CaC0 3 ' a (tC®. = x g 
/. ficM&W MgC0 3 4|jJ ’rf^Tl't = (184 - x) g 


R. Rl. ^ooV; ?Jt. RT. ^008] 


CaO + COj(g); 


(40+ 16) g 
= 56 g 


MgC0 3 

(24+ 12 + 48) g 
= 84 g 


R&iiw ^Rsg*t s 

CaC0 3 — 

(40+ 12 + 48) g 

= 100 g 

100 g CaC0 3 Cm 'SRTR <HW 56 g CaO 
x g CaC0 3 C«fW wm Sfrc^ 5 1 6 ( ^ x g CaO 
84 g Mg C0 3 WW ^Hc<p 40 g MgO 
(184 - x) g MgC0 3 Cm WTC *1W 40 X ^ 84 ~ x) g MgO 

^■^■ 0X( S4 84 ~ X) -* 

Rt, 84 x 7x + 100 x 5 (184 - x) = 12 x 100 x 84 
RT, 588x - 500x = 100800 - 92000 
Rl, 88x = 8800 
x =100 

^4R 184 g fa-|W CaCOj ^IC^. = 100 g 

100 x 100 


MgO | + C0 2 (g) 


(24+ 16) g 
= 40 g 


100 g ftp! CaC0 3 =- 


184 


• = 54.3478 g 


’fSafcftjRflfaS MgC0 3 4H = (100 - 54.3478) = 45.6522 

i5«?J l flfcRfa® CaC0 3 'Sfm = 54.3478% 4R*MgC0 3 'RR* =45.6522% 

fc*rR3i«t b* (¥)i caco 3 4R?. Mgco 3 «an 7.85 g hci <af*rcs 

u^« *nr enrnt i.84 l co 2 *im *rt«?rr rri ftanlUw caco 3 « M g co 3 

RfiWHfStfaRRi rs. crt. ^oo8;R. cri. ^obb] 

RRt«TR 8 RCT RfU, fsJd*tf&C® x g CaC0 3 *RR51 MgC0 3 =^7.85 - x)g I 

8 CaC0 3 + 2 HCI 


CaCl 2 + 


CO, 


+ H 2 0 


1 mol 


(40+ 12+ 16x3)g 

= 100g ' = 22.4 L (S.T.P) 

"*1175, 100g CaC0 3 0»RR m 22.4 L C0 2 (STP CS) 






x g caco 3 cm rr = 22 ; 4 x — L c ° 2 ( STP c®) 

1 (JU 


'RRR MgCOj + 2HC1 

(24.3 + 12 + 16 x 3)g 
= 84.3g 


MgCl 2 + 


CO, 


+ HiO 


1 mol 

= 22.4 L (S.T.P- cs) 

t TC5, 84.3 g MgCOj dm m 22.4 L C0 2 (STP CS) 

22.4 x (7.85 - x) L 


(7.85 - x) g MgC0 3 Cm RH 


84.3 


C0 2 (STP CS) 
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22.4 X x 22.4 x (7.85 - x) . 

“I^“ + -S3- =1 - 84 

^T, 22.4x X 84.3 + 22.4 x (7.85 - x) X 100 = 1.84 X 100 x 84.3 
^t, 1888.32x + 17584 - 2240x = 15511.2 

^t, 351.68x = 2072.8 x = §7^1 = 5-894 g (STIU) 

3 j l.oo 

•\ ISlSlW CaC0 3 = 5.894 g MgC0 3 TO = (7.85 - 5.894) g = 1.956 g 

*o I *ft*TO 95% CaCOj^TOl 160 g £ 

5ffl^ TO Wst« TO TO ^ITSirt TO? 

[FT. C^T* ^oo5, ^oo'O; F. C^t. ^.oovO; C^Tf- ^oo'b] 
*PITO g 100 g TO 95 g CaC0 3 

/. 160 g IWfcs! faf«T CaC0 3 TO = 95 1 X 0( ] 60 = 152 g CaC0 3 


*i5l<ps«t g 


CaC0 3 + 2HCI -> CaCl 2 + • H 2 0 ■ + C0 2 (g) 

100 g 44 g - 22 4 L (3W «M*IU() 

100 g CaC0 3 ^5 TOf $TOt « TO C0 2 ^ 22-4 L I 

__ 22-4 x 152 . 

152gCaC0 3 ^C® „ ,, ■ LI 

= 34-048 L I 

TO!* 34-048 L = 34-048 x 1000 mL = 34048 mL ($«*) I 

to- TOra <rora spin TOTOt « fito v if<<c^ spn totot « fi*i to i 
TOmigro to 1 ! to Tf to®t « fi*tto ^<g '<mra to srsTt^ «K»mi tori 

C^TOlTO^?! I 

^TO*f i 12*5 g « ^ i fr agf c g iffe isfarea ftten t a tot 37°c ^tTOsrt? « 

750 mm (Hg) TO 2-53 L C0 2 •ft'SHt TO I £ ^TWtTO 4jiqpHUH *l4wd>< TO? 

pi, C^f. ^ooo| 

TOTO g SfTO TO TO*mi C0 2 4sT TO^TO SPIT 4 ! TO«rra (STP-C5) ^ I TO 5 ! « 

FI^TO^afTO, 

TO'SfTORI TOR! Ft*!, P, = 750mm(Hg) 

C0 2 TOra Vj = 2-53 L 

C0 2 TOIS ^miHTf, T, = (273 + 37) = 310 K 
SPIT 4 ! W!TC FT*!, P 2 = 760 mm (Hg) 
TOra'3rra^,v 2 = ? 

MJIWf! ^T'pmr!, T 2 = 273 K 


Ml _ p 2V 2 

T, T 2 

V, 

2 T, • 


T2 
p 2 


V, = 


750 x 2.53 x 273 
310 x 760 


= 2-2 L I 

CaC0 3 >3?! HC1 43 fafoals -i^^ 4 ! S 

CaC0 3 + 2HC1 -> CaCI 2 + H 2 0 + C0 2 (g) 

(40 + 12 + 16 X 3) (12 + 16 X 2) 

= 100 g 44 g ^ srsn«t «M*IUl 22 4 L I 
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SC®, ast* Wfra 22-4 L C0 2 amt m lOO g CaC0 3 ?C® | 

ion 

„ 1L C0 2 „ „ = — g CaCOj ?C® I 

22-4 

100 x 2 2 

„ 2-2 L C0 2 „ „ = — g CaC0 3 ?C®l - 

22-4 

= 9-82 g CaC0 3 ?C® I 

12-5 g 5*tatTO 9-82 g CaC0 3 'SIC? I (t«*) 

8 .bi> i sw*r fafo'in 

Acid-base neutralisation 

shs* *t ftscaro 8 ca *i*uift<* al>tmi 'pu aftsta m « ’To tow ftft*rt to $®c*a 
*rtf ftflta^ *sa ® atft $<?ag toi, ®tc® ^ra-vta aas* sat as i 

CWI HCl 9 NaOH 3*a ft* S^ftTO TO ftftatt TO WlftTO C^ISft® (NaCl) « Sift 1 

TOft® ®^ TO aSSCSS CSTO, 3*1* a*® TO* (H + ) « TO fit*® 

stStsfa* to* (oh - ) a* ftftro atft $s*3 tot i 

HCl (aq) + NaOH (aq) -> NaCl (aq) + H 2 0 (/) 


1 CTO 

1 CTO 




H + (aq) 

+ Cf (aq) + Na + (aq) + 

OFT (aq) 

—» Na + (aq) + Cl (aq) + 

H 2 0 (/) 

1 CTO 


1 CTO 


1 CTO 


$aft®^ aw ftfosia csczr, sat*' 1 cro hci a*® 1 cro ^i^osicro to* (h + ) 45 * to* 

1 CTO NaOH a*® 1 CTO TOI* (OH - *) ftftlll < KSl 1 CTO aift (H 2 0) *fc* TOt 1 

* H+ (aq) + OH- (aq) -> H 2 0 (/) 

1 CTO 1 CTO 1 CTO 

4f ftjt 5 *ca ^ts fttsts *9 to ftGsis 'saftsl'S® arc® s^ta ^ 'as « ®rc?ra fttj saaft as 
o *>14 S'atijs *r4 stftcs ftacs® 3 *a sc?rc* i- ^®sr as *q ttc** ftjrc* a*is* ftl^st a^TC? i 

s.^i wwte wrnat s&wte 

Different units for concentration of solutions 

sat** ssstan a®rcas to s’sf® wi to*i csss- o>) ssstftft, u) crotftft, 
(«> crotftft, (8) cro ®sftn, «t) a®®stt (w/w), *®®<n (w/v) afft <4 itop trctrcsi ®src*i sis®ft® 
ftc*t*% same* ssstftft « croiftft fs msrc* to?® w i tou st^ft® s?a crotftft ®ss 
aft®®* to?® i [writs ft®t®s « sto^p®® car£ ®^® ftcsrfw® m '?*j ®caa” 

aftactf “cat*" sjastcss ftwftt a*t* ®cstss i $ wsi pu®*, saro 5*a « sssiftflJa * ss* am 
csmt ss) 4) a*st® sft®s*ffcf%® a*® Sam a sqw, a*rt*® cat*, crorm 3** « cviaiftft 
to?®?c*i ®ra’jda**^a*arow ?m 1 

* 

8.i^.ii (3rt*n3g* e t'8crortfti1^ 

Molar solution & Molarity 

cairo 3*a (Molar solution) • ftf^N? ®taai3rt?i ca>R 3*^a* art% ftfPt* 'TOr®c* cat* 
(i mole) 3* a^® am* c* 3*«rt® 3^a* Cairo 3*a **t aa 1 catro gacaa wnro* 5 m 

¥f^f 2W*f 4511 ^ ^ ^^44 ^®T molL -1 I 
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$0t330 8 H 2 S0 4 45 410^4 45 = 98 I 040R 1 5310 H 2 S04 = 98 g h 2 so 4 i 44f$ 05505 3fa 
ft$t55 98 g h 2 so 4 gft^s 01550 ct 050ft h 2 so 4 45 531010 050 555 i 4155 «i m h 2 so 4 ” 5151 
£T^T*t WT ^ I 

CV&PlwWIfl 3^®t o 1*1 fit C^R JRFR £ft% PuiJfl V3 ll?|voc # i 01 mole JR ^t^C 0 !, 

50 05055 £ 0555 003R0 C3I015 5t W»Pl53l*ll5 (decimolar) 050 501 55 I C^WRia 05054 0-1 M 
5t 0.1 molL -1 5151 341*1 55t 53 I 5330, >34 Pftld Na 2 C0 3 45 0<1C0 0.1 mol 51, 10.6 g Na 2 C0 3 
0fl^5 0 I<pc* 1 'Olcxp 0-1 M Na 2 C0 3 54*1 501 '5311 

C^ftcuMts 050 8 4t03l4l3 5510 05505 3f4 f0$t5 '3(I?J'®C1 4^5310 (0.5 mole) 05 0%?® 

01450, 50 05055 >& 0555 54ftl53t0l3 5t 4^531013 050 550 I '®lc < ? 0 5 M 51 0.5 molL -1 5151 341*1 
451 5311 5550, 44 PtUlst NaOH 45 0550 0.5 mole NaOH 51, 20 g NaOH 51450 4154 

0 5 M NaOH 050 550 I 

CTmtfitft 8ftrflfa ^mtaim stfe ftfcm 0550 0ft^® 0555 313-410^4 45 5t 5310 0101154 
05505 cXHlftft 51 551515 405W 54t 551 454 M 5151 I&f^s 45155 I 

■ ^ _5310 4454 0555 45 (n) 

.’. 5310113ft 51 551015 5051311, M ■ rv- . ~ 77 

1061W 05505 41540 (V) 

- 51, 0555 0f^510, n (5510 4454) ** 05505 41540 (V) (1®I$T53) x 50513IT M (5510 Pl$l3 -:> ) 

$01330 8 44 Pit»ls Na 2 C0 3 45 0550 106 g Na 2 C0 3 51 1 5510 Na 2 C0 3 01450 05505 

c3Nl*)ft 555 1 molL -1 I 

$550J 05505 53l0lftft 00014515 055 3055 44 flftl3 0550 44 315 05 0%$4 4150, 41 f^515 
4?I54 55 I 055 £ 0555 0f?)51055 45 315-410^4 45 5I?11 410 4550 55 430T1 0f'85l 515 j 41 50 
05505 Cmm I 551015 05505 41540 f»ftl3 4454 0154 I 

$01450 00 I 501%313 5f <50 7fr 3 500 mL 5 4 1*155 1 4 1 3 0550 44 313 Na 2 C0 3 0ft^4 
01455? [5. 551. 0oo0| 

031010 8 50114513 41350$ (Na 2 C0 3 ) 43 410^4 43 = (23 X 2 + 12 + 16 X 3) = 106 
.\ 1 5310 Na 2 C0 3 = 106 g Na 2 C0 3 j 54^1531015 050 50 0.1 M 0501 
531015 05505 0^551354, 

1000 mL 51, 1 L 4154505 1 M Na 2 C0 3 0550 106 g Na 2 C0 3 0%4 0154 I 

500 mL 41^503 304 0.1 M Na 2 C0 3 0550 106 X °‘ 1 6 Na 2 C0 3 01455 l 

= 5.3 g Na 2 C0 3 01455 1 

$*5 8 304 0550 5.3 g Na 2 C0 3 0%£4 01455 I 

$01450 ** (4) I 30 mL 0.25 M HC1 0550 HC1 45 5314 4!0Tt« 45 ftrfu 451 

[6. 551. ^,oo8l 

431510 8 531015 05505 4tj®T 354, 

1000 mL 1M HC1 0550 1 mol HC1 0154 

.’. 30 mL 0.25M HC1 0550 HC1 0154 = 

41515, 1 mol HC1 45 45 = 36.5 g 
.*. 0.0075 mol HC1 45 45 = 36.5 X 0.0075 g = 0.27375 g 

*" 1 0 0075 “AliaSst ^f8il 7 rl 7 : 5 *w.tanbircox.blogspot.com 


1 x 30 x 0:25 

iobo 

0.0075 mol HC1 
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s.ii faffeg wrtarm CTtsrra sx*f>fo s fiW«t g^*r 

Preparation of Molar Solutions of Different Concentrations : Standard 
Solution 

ipua CTWififlf ggrra gi<ic<M ’ffon e t (w gr ^bi^h) «t e HH fggpg gftg ^rr, 
^^pnai ggc'tg gitb *9ii*iv8»i w gtgg gfiwi't Rn<^bj i ^ gratg 'snarra <7r7n?i ggg fcsfg wra ggu 

sf^5 § (b) asnpi gg^ra qwrtw) wian % «ii^ fg^tgg ggre ^g 1 (*) ^ggg eg 

%rcg gtgg m *i*rt g*tg f^tos gtg 1 ffiisg grow eg *rifcn*t gg <ttc<i fgre gtg 1 

(O) (TTOJ '5fW^5 1g#$ «llt|V!)H ftprt? 'ailflvsft* IFf^s CTO l L ro?T®g, 500 mL gf 

250 mL roireg -jppg fgra rore $gfg&f gg fgeg f^t gm (gfgnm nTf^o c^nn ggg ggeg 
g^^g gft^s ggw rog i (8) 'srst’ra %g %g grgg <ggg gift trog ggg ggpra rogsg «iBi^lHg 
ine*M rogsg fg^gg gm g# rogrc gcg i c*m Pw grgg c^fcirr c^fum arm g^ gcg \ (<?) 
frlws "3*1gg*ftg gftait'© , egg gggfl? ggg^ gg1 

Sgtgag s (5) 1 l ronrogg tftu* 1 cgm gg %g 1 l ggg frofg gsgeg 1 m ggg gf, 1 moiL- 1 

33T ^3 I 

(^J 500 mL $Pl(W 1 C41*1 53 f3T3 500 mL 533 frslfl <£30*1 3% PuJlcs 2 (PTPT 

53 C303t3 ' S T$ ^3 I ^1$ ^ 533W 2M 533 3T 2 molL -1 533 <\*\\ ^3 I 

(o) 250 mL $plc*9 1 cW*l 53 ftc?J 250 mL 533 (telfl ^C®1 stfo PuJlW 4 OH 5 ! 

53 W3313 W 33, ^ 3<Hc*9 4 M 533 31 4 molL -1 3^^ 331 1 

(8) 250 mL iPlw 1.5 C313 33 f3Bl 5^t^5 <?C^I 250 mL 333 33^3 ^ SP^o 

53313 6 M 533 3t 6 molL -1 333 331 33 I 3^133 1 L 31 1000 mL 3313 6 C313 33 5^f^ 

3R3 5 1 

©3f3®^ l>13fi> 1%^ 33313113 333 ^rRTsf^P JFPQ, 3^%^® 3^33 C3I3 3l3H, 53133 ^T1W3 

<3 333Rft %5 TO1 C33R3t 33 8 


c3i*M^nt s 

33X33 ^Tt?T53 S 
33^5t 2 



1 L 53X3 
1 molL- 1 





i cstrt g^ i ctw g^ 1-5 c^n^r g^ 

500 mL g^tf 250 mL g^M 250 mL g^ 

2.molL" 1 4 molL" 1 6 molL" 1 


ftai s.i ? srmi g?«t a^s i 

*iS^m g^s ?ngmf^ f^%^5 ^ 'srnrsf^ ?pnp^ fgw « mtg 

CTPt 'Niii'og Pic^t*!^ gtg gg^'tg ^nrsg ^?rf ■5^71 <n gg*t^ srh gg*t g®n ^ 1 


§! g: im (me 
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(g) «Rt«t gg*t t f*iW> Tsmninr cwt gge*tg f»inf$ ®flg®e*? gw* dftr*rt*t wrt y ii4c*i eg 
gg*it4 2 Rt*t gg*t g*rt gg i eg gge*tg ggsiran ^Rt dic^ srm gg*t geg i eggg 

1 M HC1, 01 M N.a 2 C0 3 , 0 2 M NaOH, 01 M H 2 S0 4 9®f® ac®J4>fD gg SRt«t gg«tl TliR ^ 
Sc'si^rU ggc‘t?i PfGlcsi g*t gg ®11c<r- ®T WRt ^Icg I 

«tmia i afgsgra snm gg<t gjgg® gg i sratd ggedg Rgregi -#^t^R w® wrara 

ggtdg g*Rt3It f^fg «wl ggI 

fcgtggd I 250 mL 0-1 M Na 2 C0 3 gg«t ftsftT gRtg? ift. Cdl. * 00 *] 

^rm*TR S Na 2 C0 3 JR 'Rdfg^ *55 = 106 I 'd'® JR JR 1 g-'oddR*? ®g = 106 g I 
1000 mL 1 M Na 2 C0 3 ^ g^'til W 2TOTP5R * 106 g Na 2 C0 3 

.-. 250 mL 1 M Na 2 C0 3 JR g^'m *RT 3UTRR = 1Q6 .^ V ? 50 Na 2 C0 3 


/. 250 mLO lM Na 2 C0 3 JR gge*R *RT StOIHR = 106 X 01 = 2-65 g Na 2 C0 3 

g<fgt t «t«rcg ^ gRrafr? lg% w 2-65 g ft’fg Na 2 co 3 c^red fge® geg i jr 5 ^ 250 mL 
'silfl'sFW '^jCg JRflt vk*ig <lPlW Na 2 C0 3 ®lt® Ide® gR JR«, SIR 100 mL dltd VTR^R 

iSdcs f)w ci»c°i gg Na 2 co 3 'Q diR ^tg^sfggs jpio^p Rc^ ge< i ?fet ^Icd cdc® gg gg 

dtRe® g%?® gsge® ged i deg «gt*r egi®g gc® %g %g *rrfg cm ggedg ®ft?r$g «iig®R<j* jmc*m 
gtd we® gcg i wggflftg* ihc*w gc® g%g iftcrr ^dw fag 'srf&ffag 
jFRpf^g 5 g'tggRtg $<$5 we® gcg egg gga ggd ggg^ gg i jj®teg$ 250 mL o-1 m Na 2 co 3 ggd 
cj>R gg 1 

tgtggg gs 1 250 mL 01 m NaOH ggd we® -#t dfartd NaOH sregRR gcg? 


ggtgR ? g^®t gc®, gegg ®g (cgig), n — ggedg , gtg®g (l) x cgRtg gggngt, m (moiL 1 ) 


gt, n = VxM 

gi, n = 250 X 10- 3 L X 0-1 molL- 1 
= 25 X 10 -3 mol = 0 025 mol I 
®Ttgig 1 eg 1*1 NaOH = 40 g NaOH 
0 025 CTW NaOH = 40 X 0 025 g NaOH 


jrtr, 

oii*i Jigse® gegg ®g, n = ? 
ggedg ®gg®g, v = 250 mL 1 = 250 x 10- 3 l 1 
gggian, m = o-i moiL - 1 1 
= 10 g NaOH (®W) I 


8.>*.Ol OTRTRI^ « emm 

Molal Solution & Molality 

g^Bfft i «rf% ftgRWR gt 1,000 (<og gmtg) arm gtgew ge*a e^R gegg jw cm gft^® 
dtggR jT ggdegf jJ gegg otrr gg*t ge*t 1 on*TR gg*te® m gtgt fitwt wt gg Jig* <ag Jigg 

^ molkg 1 I 

S (^) etifcm (NaOH)-^ ^^401 ^0?fK 40 g 1 mol NaOH-C^ 5 

1,000 g ^ C^lhh g^*t ^ (1 m) NaOH Wf Wt 

*8 I 

o (^) (TTrfWffi ^ ^ 106 I 1 mol 106 g Na 2 C0 3 -C^ 1,000 g 

^nf%5 wt 5 ! Na 2 C0 3 -^ 4ft (lm) Na 2 C0 3 > 

(?) orr^nfSrfU s 4 ^ $m swft w cm <ff m-vfi c tfap *fmz? £ $<x c !<i 

3Z^3 cmtPift ^7 WW/u9/ <3C°11 C*iMlPltV<l m mol kg -1 . 
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*l*Rf 


)>b<t 


C5TRR c^fRiPilu, (m) = 


yc^fl OTR R^fJT (n) 

(kg) 


$51333 S 5,000 g atftT's 2 <313 Na 2 C0 3 -<3 5 %^ 3573 4)3sft 533 353t 33 I 5J53R ^ 

5373 1000 g aiftT® Na 2 C0 3 -4)3 3(33t3 3*1 2/5 <313 = 0-4 <313 I 5^5413 £ 5373 Na 2 CO r 4)3 <31313 
wnan 31 csrmrf%f& 33 o- 4 moikg- 1 1 

(3) cmtm* * ^tarnst aft3$753 w 53733 ' 5 tf3'55 afltoRfo 33 , ^ ' s nwf^ i 
53C33 4f3^ whlQITJ 3Eto(v£\9 I ft^^5l33tiflt3 3^1 3*53 ^733 3ft3$5 33 51; ^1$ aM<P *3 
03 $'53$ 313 4)3573 Shifts 53733 <3l3fftfi>3'e 3fta$5 37$ 51I 551$ <v$3t« 53733 353laft 33*1733 
W3J <3i*nftrp «rf33s siFfts 1 ^mrart aft3$i3 53133 <3t3iftft> ffo 3173 * ; ft^ 55733 <3i5iftf$3 
3f33^3 37$ I ^51$ WlalftfDd <573 <3l*llftr&3 5ft«3 <3ft I 


8.i^.8 | H^o<pdl ^t?T 55733 3«i5l<«l 

Concentration in% Composition 

■ '*l'» 4 > 3 l 313 aspic's 53733 $ v H3M , ]7*1lt<P ft<33 ^73 5373 1 53733 <51$ ^53 3t 'silfl'ii.'ifi 
593 1$7373 SFPP3 3531 33 I W ‘w’ 3131 ^3t^t3W35 V 3131 3333 3^31$5 335173 W<P3l 3^313 


SW*t 3^31 313 I (333, 

(5) 5133 '53^ 53733 <51$ '5133 '3'5331 ^73 (w/w)%; U) 5733 '537T3 53133 <31$ «H«.»753 
*l'o < wl ^73 (w/v)%; (vs) 5733 ^Tt3'53^ 53733 <31$ '51355753 *1va<wil jJ73 (v/v)%; 

$31333 <9 3TWTt * (5) 3ft 100 g 5*3375(3 5373 10 g ft^3 5Ca3W 31735, ^33 4)73* 10% (w/w) 
57^m 533 331 33 I 353*31 4133^3 (w/w) ftftl'i, 10% H 2 S0 4 -4RJ 100 g 5373 10 g H 2 S0 4 
4139 90 g 3lft 31735 1 

(*) 3^3531 4)357353 (w/v) ftftffS, 5% NaCl 533 357® <31333, 4)3 Sift- 100 mL 5373 5 g NaCl 
5%3®'5T7^I 

(5) 3^31 4133353 (v/v) ft%®, 10% '*$1573335 357® <31333, 413 3ft 100 mL 5373 10 mL 
'*$1573335 5%S® 3(K51 

$51333 *<f I 10 %. Na 2 C0 3 53733 <5Wftfl»W 3H3MI 3*®? (ft. <3t. ^ 008 ; 31. <31. * 00 ^; 

■'5. C^t.’ ^oo(t] 


531315 i 10% Na 2 C0 3 53733 37^3 

100 mL <$ 5373 lOg Na 2 C0 3 '5K^ 

.-. 1000 mL $ 5373 — ^ ~ = 100 g Na 2 C0 3 '5TK^ 
Na 2 C0 3 <33 5973 *® <53 = (23 X 2 + 12 + 16 X 3) = 106 I 


.-. 1000 mL 31, 1 L '5T35<53 ^ 5373 <315 «A 3 P ^5 33 - 7 ^ = 0.94 34 mol Na 2 C0 3 1 

luo 

vs|X 54 i 3 5331^3 35513J137*3 0.9434 M ^331 0.9434 molL -1 I (v5<sa) I 

$51333 ^<b I 4135f$ <3t^3 37^ J173S1W3 3l%5l3 = 10 ftftT75t5/ftl$l3 (m mol/L) I 
ftftamW5ft ft$l3 (mg/dL) <J3CT 413 5ft3H Wf ^ 

531315 * 37317^3 3W 37^ C 6 H, 2 0 6 I 

5554)3 4)3 5l73f¥3 5l3ft^ 553 (12 X 6 + 1 X 12 + 16 X 6 ) = 180 I 
10 m mol/L = 10 x l^T 3 molL " 1 = 10 X lO " 3 x 180 gL~> . 

= 180 X 10- 2 gL-' 


# 


<5^ 
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'RRR 1 ftfaalR = lO~ 3 g 
1 CbPlftfcW = 10"' L 

1 ftPurR/t^PlPlBM = ~| & L = 10- 2 gL-‘ 

10i^r^/i^ = 18Ox(lO- 2 gL-0 = 180xt^^/05l5ff9l^ 

= 180 mg/dL (frSS) I 

ft. 8 4f tnr < ?ft 5 Tf% ^rsrtin Scst^ ^r^ni <ij<^ ^ i c^R ^SWbiiw 

C^R v tlWl’11w ftPi^R/Cv&PiPiuR <±j<p<p ^ I A "STW 

^jR» I 5‘i|^s c t 3.CVS Aft (71, ftft^TR/ft^t? (71 ¥R , ^1C"^ )>\r ftc?J *p 

RiPi^R/c^PiPiuI^ 4<pc<p VR ^Tt'STTt <11I ft*tffa Pic4 ftftaffa/O&PlPuJ1*1 4«Pt^ »lhw i>kr m\ ^SIC 8 ! 

^ ^QTTt Ttfri I ^Tt ®E?NJ.(7I, A Sf^f A^ *l#hFT?I “*lft*n e T CWf «fTWTG 

3^'s v lc , *?‘ so® dc^lcers "W5I M &m&\ I 

*<)1 Rt^fj}4 ^u*ff¥4 ^ 1.03 g I 1 L *Ttft fow RT^5 ^ 36.4 g 
^rrr RRRt crr i Rnjfis* miPu^ RtfiR r*j?iR ftraR4 r i tm. <ri. ^ooi] 
rrrtr g ri^Jsj* RfRR r*f$ = RfRa ^t§ x Rtfai rr§ 

= 1.03 X 1 mL* 1 = 1.03 mL- 1 
'stfTR 1 mL 7)1^4 RtfRR m = 1.03 g 

.-. 1000 mL Rt 1 L *TTSf54 Rlfa?I ^ = 1.03 X 1000 g = 1030 g 
a^Ri®, 1030 g *ir$|4 *nftic wt wit* = 36.4 g 

.-. 100 g >11^4 *nfa® «m wm = 36 1 4 Q 3 q 1 ~ g = 3.53 g (snrr) 

.-. >^4 <Ttf^5 R$R R*£a nf^sTt't = 3.53% (vBWlt) I 


8.±\.<t I 

Mole fraction 

assart g g^m cwir frnn i m c^rm r° s «itt « grot PmjnH m $*imRR cm 

CRWWR Wg*tR>C4 CR frl l H l Hd Cm WflN*l RRt JjR\ Rft 3R# R?R 5RFt Rt3I ^fl» ®RRR A <3 B 
(ijM^ 'Q Q^) ?Jtc<P n A O n B C^TPI ^TCTlJt ’$$, voc<i- 


a ah cm ^SJWT, x A = 


B ^ x B =- 


I .-. x A + x B = 1 


n A + n B n A + n B 

ot c^r 3 ^«t ^ fenRwa csrm ^jjma cm^RF^i = 1 ^ i 

S 1 mol Sp4W (C 6 H 12 0 6 ) 180 g SiC4|61C4 30 mol ^ (30 X 18) g = 540 g 

’ilRt'S) 4><1I 1 ^sR a< 5 ^ S'©?) ^miMd OT& CTR Rt?lJT ^?1 (1 + 30) = 31 mol 

.-. .Srq^n^CTgCTW^iw, x a = (1 ^ 3 ^ = j[ ■ 

'WWt CSTR 'B*|W, x B = ^° 30) = 

1 30 

••• X A + X B = — + — = 1 . 

g CT C^SR 5^«t CT C4R dimwit OIR ^R*t m, Wl RR ’flJ (^ 

xst «r. < ^ 5 ) ^^rra ^di'b ^ir (^<rr^ ^rrir, ^ rr (Rt) i cm 
^^Srta ® < TRRR^R?I (RRR??lTm Rt RRR «a 'Q RMft 4 ^ 51 R 3 ^*R 

I oq f<R?I ^ 5 T < ’RT 3 n Rt ' 3 RJ Rt ^aTTR OTR ^ 5^*1 ^I’RTJfR 

IrwI^R rr i 
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$ 0133*1 i soog aiPiw 30 gftPr ijH^s wt^i £ *nft «ffcpRi cith 

f^JfH 0SjJ I [Pf. C0t. -^.OOc»] 

00t*fR 8 nrf^t Sfm 'STT'tf^s ^ = 18 g 
.-. 18 g *11^ = 1 mol 0lft 

.-. 500 g ^ mol *ftP[ 

^Mld fi>l0 (Ci 2 H 22 0n) ^ Stm-'sn'tf^ «?[ = 342 g 
.•. 342 g BP = 1 mol fi>Bl 

30 g = |^ mol 

a^«t ^WtHd C0T5 CSIW ^Tt?Ut = + =' ( 95 °3°42 3 ° ) = ^342 mo1 

<& gmw atPra <?m qjjw, x A = 9 g^ 4 2 = 0.997 (term) 

.-. £ g^n BPra csrm ^sjtwt; X q = (i - 0.997) = 0.003 (srra) 

$®s 8 ’itPra csrm = 0.997 (srm), 
csrm = 0.003 (am) 1 

8 .iv!)i 's wrtro 

Relation between Volume of Solution & Molar Concentration and their 
conversion 

(^) c. 4 Wiii t)*i*iiiiiia 00 *t c 0 cs* ^r*t?r PiPf4> csrmrra ^rtarra 00*1 t'o(^ mt ^il^ja 8 

<01013 03FI3 0S®t OE®, 1.0 L 1 M 031 = 1.0 C310 03 I 

(7PH, 1.0 L «llt|V6t^ 1 M NaOH 031 = 1.0 (010 NaOH = 40.0 g NaOH 

2.0 L 0RF5E13 1 M NaOH 031 S 2.0 pm 1 NaOH = 80.0 g NaOH 

1.0 L013F5E13 2 M NaOH 031 = 2.0 <Ot0NaOH = 80.0 g NaOH 

$iE33 gfi> wi^ ciei* ^srrsrat Pnc^ 0rf3 s 

1.0 L 2 M NaOH 031 = 1 X 2.0 L 'SIIWsMd 1 M NaOH 031 

.•. 03 CSTT^TTST 0S (.Is W3J PMt'i* s 

‘x’L0ra®E1sl ‘y’ MffHBm = x X y L'STIWEI? 1 M £ 031 
<700, 500 mL '0RF5E03 0.5 M NaOH = 500 x 5 mL «Hi|VaWH 0.1 M NaOH 031 

= 2500 mL^HJ^MS 0.1 M NaOI^03l I 

( 0 ) 0 ^rc e rsT 00*01 8 f3f®g f3E33i wij *tm 40 ® 001 <oe* 0 ^ 501 

o'®Is s’st'o 33 1 <01013 031 <OE* fttj 01013 031 c!^>Iii s>sls sils’slosa 0scl3 s*il 331 

'l’ys’scls a^PoPb 30 Pui^l 8 

'IOsI ©tlP, {joss (O10 0803 = <O10lftf& x Pi bis >ii < pcs > gscls ^Is'oi I 
g® 3 K m, cmnlsrDs v, I0&13 03 ei nfi arm ^ v 2 ^sn ^ w <$ g^'m wrai m 2 *m 
xw, ^ow g^'m csrm ^t?ut «ri^m ’figw'i alwra cw ?m4 s 

V, x M, = V 2 x M 2 
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$31333 *!r I 100 mL 0.5M Na 2 C0 3 33«t C3t3 3^5 mL (0.1M) 33*1 

4ai nn. <ar. ^00^1 

53 w?rra 

Na 2 C0 3 ggClS '313^3, v, = 100 mL 
Na 2 co 3 33^13 wnan, m, = 0.5 m 

A3 (5i^5?i't) 

Na 2 C0 3 g^C^ '313^3, V 2 =? 

Na 2 C0 3 33t«t3 3331311, M 2 = 0.1 M 

fW I 60 mL 0.5 M HC1 33*1, 40 mL 2MHC1 33«f 'S 2 mL 1 M HC1 333X3* 
250 mL ”lRi»iM«p JFfX*P f*fX3 C*lX3 C3ff 4C$1 250 mL 33*1 33t 3*1 I ^ 

dpi's «i»'s? «ll 3^t*f 4v» 4ff3 HC1 ' a (lc^.? • [^. C31. ^.obi] 

33T3T3 s sww fa# 1%g 33311113 hci 33*tx 3 n# im hci g3x*t 3f3*ks 3# i 

60 mL 0.5 M HCI 33*1 b 60 X 0.5 mL ^1J 1 M HCI 
= 30 mL 1 M HCI 

40 mL 2 M HCI 33*1 s40x2mL^ 1M HCI 
= 80 mL ^piJ 1 M HCI 

' 20 mL 1 M HCI 33*1 ■ 20 mL 1 M HCI 
• ^0 1 M HCI 33X*13 C# , ®TfWg = (30 + 80 + 20) = 130 mL 

5*1 W313, 

^3J HCI d3 V, = 130 mL 

^IJ HCI d3 3331311, M, = 1 M 
’i^5'mra, 

hci ggx*t 3 , 3 i 3 sg, v 2 = 250 mL 
hci grom wrrart, m 2 = ? 

_ __ (313 '3 < K < P 3X33 ^53 (n) 

'31313, C3t3i3 3331111 , m = —-— 

#1x3 33x*t3 srrassg (L) 

.-. 0.52 molL- 1 = molL-' 

.-. n = 0.52 x 0.250 = 0.13 C313 
1 Cm HCI = 36.5 g.HCI 

/. 0.13 C3t3 HCI = 36.5 X 0.13 g HCI = 4.745 g HCI ($«*) I 

8 .i8 I ^ 

Titration 

t i ^cfrn g s 'N«i^ 333t3rt3 C3*t3 <#33*113 g3x*t3 3331111 Pi^fera 'Sc^tt g3x*t3 ws 
^ 1 11 ^h 4 c^tg afx?mg% Pte i at^a d3t*t g3x*t3 ^ ^53 3^ < foixg Pifotii wre *11x3 

X5t P l C < Hx3*3 Pf*fa W13 *#3*1 3*3faX3 t>l$d5*M 313i^srt33 35ft 331 

CT 'P l ^qS M l C.H <tf33flg 331 <3 331*1 33*1^3 '=0 « 3IU 333 3J3^5 ^3 31X3 '3|Jf-' , 3l3 "GltO^lg 
3®Tt 33 I 
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3*I33X*13 

V, X M, = V 2 X M 2 

31, 130 mL X 1 M = 250 mL x M 2 


31, M 2 : 


• 130 mL X 1 M 
1 “ 250 mL 

= 0.52 M ($*3) 


331313 S 3^33X*t3 3X^5, 

V, X M, = V 2 X M, 

31, 100 mL X 0.5 M = V 2 X 0.1 M . 
_ „ 100 mL X 0.5 M 

’ n ' v > =- oTm- 

= 500 mL. ($^3) 



amrnfop ggat 




^ srtmsfo? fostag srf^m I I 5 f 5 u 3 *w 
gform atarnfags agtf ^ (i) gffotfta agat gag, (ii) 
trarg gag o (iii) fofoggs gat<t aaaaa i geaiw%t 
aagtfegcg- (i) <Mhc<w nams (*) fogt « (vs) great 

fofofo 8 t$cia B H4icg Rfemia amf*® fog 
fgfaega ^r iMcm* gaeg ^aa 44ft Swa 
catg catg 4 at aa, fafoaia aatfo fogre ata M 
v iRi<i'®*i get1 ara?^ >$ twa catgem Picn*!^ at gF 4 

(indicator) mat ag I t5l$(S‘IW aja^S fafol4 

aa ftatta ®te?ra?, cmagarnTtfo ^srtft i [ g*m ^«mca 
Rtfh* ame^a 'sneamai amt ^eaes ] 

0?) ^ra-'rm Ui$e£«icga g*i$tfa i ag-gaa 
ti$c$*ttga gg spgaa foamt i gaeg o ana 
'srrafos ^ca ama^ea h + « oh- egg i t«gg h + « oh- 
^‘fgeg foamt mea sm a*j> grfg sig ?jfo meat 
t?r$c£gcga fogre Ui^cj5-h fojeg cw sm a *5 gtfg «mag area 5 i cagg hci 4fos o NaOH 
gga gaeg aggg RQmifD fogg s 





HCI (aq) + NaOH (aq) -> | H+ (aq)| + Cl" (aq) + Na + (aq) + OH~ (aq) 


—> H 2 0 (/) + Na + (aq) + Cl“ (aq) 

'mata Na,co 3 gag « hci gaega jpw tafoam 4i4wt (cd _ ) '*ma <#& ^r^s 'srma <o 2 -) 
^j^h* 'amcga m$ sma foamt atm « co 2 grtag^meai 

2HC1 (aq) + Na 2 C0 3 (aq) ■ 


2H+ (aq) + 2CI~ (aq) + 2Na + (aq) + C0 3 (aq) 


. 2 - 


H 2 0 (/) + C0 2 (g) + 2Na + (aq) + 2C1~ (aq) 


ars-vra ti$c 5 »iwa tgfoK ? (i) gaea 'stnrsfo w caea* foaeta amteai 20 mL aatg 
0. im Na 2 co 3 gag vflgsft gsfo^g ipiw c*mt aa 1 <4 gaeg g c$itt fgafot ^^*14 catg 4 at aa 1 
^ga Waff Na 2 co 3 gaeg Igfoicam a< agg aa 1 

(a) ®re>sga gjeaet cam gffot^g hci gag c*itm c^itm asfacma gacg catg amt aa 1 
^gcg hci gag catg amta aaca a^tg jpicmm gacga fog amat a< earn caa 1 ^aa aa-^ta 
ggaa lafoat srm aatf^sa gca aaaa am 1 

(«) caca ^ gacg 2-1 c^ttt hci gag catg amca foggtt am g^f atag aaa ^ tfodi*maa 
aatf^s fog oa^g Na 2 co 3 « hci ^a ggaa ftfoar caa acaca) fofot aam 1 

( 8 ) vrjga gjeat caca? catg amt hci gaega 'atmscaa gti earn aa 1 aatatm, 25 mL gffotfta hci 
gag ^ tt^djgca ara^s asaca 1 ■> 

(£) tittjgcaa ■gg^tfo ^ggtea ^aa fatma aiarnfa^ ftfoaia. cam 'atggtfo^ cac4 gffotfta 
hci gaega aaat 3 n fotta amt am 1 


Na 2 C0 3 (aq) + 
1 mol \ 


2HCI (aq) 
2 mol 


* 2NaCl (aq) + C0 2 (g) + H 2 0 (I) 
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a^ttaaa , ata^s ij<ic c T^ <3 CTiaiil '0 ||»)si| ait - 


V, X M, (Na,C0 3 ) 
V 2 X M, (HC1) 


i cm 


2 cm ’ 

at, 2 X V, x M, = 1 x V 2 . X M 2 , [ a^^R ] 
at, 2 X 20 mL X 0.1 M = 25 mL X M 2 

at, M 2=|f (M) = 0.16(M) 

^saRUittiiaa afaata aitat«}R hci ^aPifa aa o.i6(M) 


4atCt, 

Na 2 C0 3 4a '=Nlil'0'1, V, = 20 mL 

Na 2 co 3 <m wnart, m, = o.i m 
hci ga?ta ata^a, v 2 = 25 mi 
hci sawa wra, m 2 = ? 


e.i8.ii « wfrfe 

Acidimetry and Alkalimetry 

aitftfe ? sma lafeata 4a31foa $aa f%f% ata siata ana gasna aiarcai aonat%t Pi ttfna 
amttfa fcaPafow «4 'BMhi a mi i di i a gattna Ui^cjJ'H ata £ ^5 gatna aaaran lafa aat aa-; 
4 StfoaTCa Vtm a®Tf aa I Cnaa, Staffi 0.1 M Na 2 C0 3 ga*t <pPc<p* 1 Pcil 4a 'sre*(T g$ c^lt>f 
fajita ^S[^31 pK.t't*!^ Cat*t aRt aa 1 *TCa tfttta '9K!*I'9 <H i l I4ia aillWffg HCI ga*t (TTf^ act 

aat aa i <*Pica»i fSig«if5 m i5itu3‘H a*a aat aa i ara?a hci ga?ra 
ataaa csfiR £ hci gatna wnait Ptfa aat ata i a<f*r$ RfaairD Pta^n ? 

Na 2 C0 3 (aq) + 2HC1 (aq) -> 2NaCl (aq) + C0 2 (g) + H 2 0 (/) 

STOTTS TRI U^t •T^TT 4f*H5 

i anaa fafoaia vj*i^lR>a $na Pp6a ata arsrt't 4ft® gat«fa atattaj atara^ta Pit^M 1 
natttfa §*tftifaw> «i«tHi 'mm via qatna t>i$cj;*w a*ta £ ana gatna aaatart Ptfa aat aa ; >5 
afaatta ’aiaftft ant an i caaa, srat*t o.os m «i«iiPia 4ftt®a 20 mL aPican jfk^ Ptta 4aaw 
at C$T5t <HM«UMTtpR Pu^la CTt«t aat as I act ajR5 fflta nttat*tPt ngat NaOH gan aPttan 

ytca earn aat aa 1 aPuan vit*« fag'iffr aftat cawt^t ata 1 >i$(5*m aw aat aa 1 aiaa® NaOH 
g^cna '*iifj'0'i wc'i ^ NaOH 4<icMfj aaaMt a5?n ani 1 RIspuiH) Pw^a ° 

HOOC—COOH (aq) + 2NaOH(aq) -> NaOOC—COONa (aq) + 2H 2 O(0 

aw 'sijuPm' >af5re g?«t 1 ?ra jp«t OTfewt «i3nt 


8.^8.*, 1 's pi wuift m4 

Primary Standard Substances and Secondary Standard Substances 

'smrsPw ^ft<S M H at^ara aia^s gat:aa aitarf^ am< «cacp^ffa 

am<t-4 fa^ a^at aa 1 

*Gji«>i6 aat< s caaa a^ amtaPw arn^ 0) fa^a warn afsai ara^(ii^afaa 
a't'jar 4 ! 'stafaa^o ana* ^<h«,ata^a co 2 , o 2 « ai% aw aiat 'sna^m aa at, (iii) amtalaas Pl^c* 
at^s^a w cat:a aata gaa sp^s asat ata ^ai (iv) a^s aata aacaa aaatan 'srtaasfaa a^ 
' aafaaf&s atta 5 , caaa aafJha 5 artarfa aat^l aat aa 1 _caaa, 0) 'aat^ catfwta aa^cat 
(Na 2 co 3 ) wa, (*) cawPro tcaa wtt-'srfaas at ^iPia 5 (h 2 c 2 o 4 . 2 h 2 0 ). («) aMaata 
\b'lttdMw'c (K 2 Cr 2 o 7 ) wtaai aaKt, (8) cawPr® catena tcaa istt ' s tof 5 at (Na 2 c 2 o 4 . 2 H 2 0 ) 

tawtaas aatf taijTfa aa aitaifa aatf 1 

araata g (i) arcrePR facaaca aata gaa caaa 0.1 m gaa a^s a^acs attatfa hJji^i^ aat< 
aia^saai 

cac4«ift ^Cjt'fet^ am< ? caaa arn^ (0 fa^a wata areat ata at, (u) ^aat arp a^ad 
co 2 , o 2 atat 'arta^ aa 'staat ^ta aw cataa ata a^t* arPtsntt (hygroscopic), (in) atataPta Ptf^a 
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3mt3to * *mt * 0 > 

30 ®i 3i3i3to ftfoo'o *il 5 «w>iw w c3o*i swi*t jf3*t 3*53 33t m 31 431 (iv> a^*f 3*53 
cawtojj 3 o*i 3 333141 to to 3 tofifo3a 313, <333 wfo* 0303 & i Q *i3i<$ 
33 t 3313$ wom 31413 03 *t sp^ 303 <313 3 i$ 3 fH ^gr ^ *tto3 331*153*1 
3131 1>i^cjj‘H 3a 310*13 330*13 3to v^hi^i ^<n ^ i 0333 - ,(b> C3fl5t (NaOH) 313 , 
(*) -nhfipSfa^ 4fm (H 2 S0 4 ), (o) *li5lpmw 3I33JW1035 (KMn0 4 ) «1133 «T3l4, (8) 031^313 
3103I31303& (Na 2 S 2 0 3 . 5H 2 0) tot34 3*3^ 3*1 CTCWI^ 3)J115T6 *RKt I 

3J33T3 * 3t33to f30930*t 303T5t% g3*t 3^ret\£ 3J3*>6 33 i. 

*it? h 2 so 4 3i$»iifa *to 33 ; 313*1 (i) nr? h 2 so 4 *ritoif) w *i3t< ; (ii) m h 2 so 4 

333133; 31? H 2 S0 4 31313^13 to?3 3ltof 33 3133 3a I 31$ <3? H 2 S0 4 03 

3t3i3to ftfoo* <333 331 33 31 i 4 33 3130*1 nr? h 2 so 4 33 C303s>il3 < m< i 

^i«im, KMno 4 sn^rtf^r «rmtf 33 ; 3i3*t KMno 4 33*103 333 aw to 

330*13 333l4t to tost3 313; KMn0 4 torfSp© 303 Mn0 2 cs *tf3*t3 33 I -JjtolW 4 KMn0 4 
ntto* wito 3a o 2 frsft 3a 43t1^3031033 3itof KMno 4 43 tom nwA .^i 
< Pl3C c t KMn0 4 33 o ,< io4'®lls 331^ I 

8 .±<t\ crom *n*ii4i ^mia wm Fm • -•• 

Method of Solution of Problems by Using Molar Concentration Unit 

3tqPi 4310*1 g3o«ra vihvimi amtftfD 4303 i .3$ 4 33303 03313 n*t3i 

toaa *i i i j uif^ ^imon cm 3 's 031313 53*t 3J33ta3 ^4 Pi ok 31031531 3si 331 . ./ 

»iw s»Pi, 4<pfv RQ»fi<p a 431 'siia^fD PiQ»jj<? b t^mjon R&jii 3*a 

aA + bB = cC + dD 

m wf,- ^tt^*ra m a ww v a toa a ^ g^*t Mb- »w»iiairn v B toa b «BB^ e ra 

>ilW r -r^1^W s»w l wfpwi R&iilfDs ■»i?l < w e f ^(.'o to^*t (?r»tt tim t 
torrm a »m cm 

f^toni g^«t B OfW *lWTt ~ b 

^t, bx(RQ»uln <^^5 A a 1*1 Vfm =ax ij<tW B 43 CTI*! ^Tt^tJt) ... (i) 

'5TI313 to?rm 3T3^5 g3C*t A 43 WFI ^IWTT = A 43 W 1*113 33313Tf (mol L" 1 ) x Piolw '®(l«'o»1 (L) 

= M a X V A mol ... (ii) 

R&fdfl 3T3^$ 331^ B 43 WPI= B 43 CT 1*113 333l3[t (molL -1 ) x tota ' a (l«'o*l (L) 

= M B x V B mol (iii) 

*t5)^*1 (ii) 'Q (iii) ■R.C'O A 'Q B 43 a 1*1 ^WJt ^513^1*1 (i) 4 33ta *ff l 33l 3T3, 

f O r 

b x M A x^V A = a x M B x V B ••• ( iv ) 

31313^35 f3%3t3 B 43 33?t x A 43 031*113 333I3T1 x (*li5lC3 A 43 ^30*13 ' a (l3'i*1 

= A 43 x B 43 031*113 313l4l x I*Ibl03 B 43 031*13 4I3^H I 

3lf^I^<p <1*1313 ^3J V B 43 ^®30’ 5 PI4 4^ 43^ 313^13 33W 3J3 I 43TC3 A 31 B 43 

S1^f% 3jj[ 31 333, W133 31 tol33 3C® 3103 ^<13 §*tto$ 3^333 33 33033 3tf3pP R&3I3 03^04 
St03t^JI 

[ SI Unit 3t 'art^ftoP tow ?30^J3 ST313 433 to3 I ^53tt 3133033 S13T3 433 33 
(31 m 3 ) I 13^ 4 433 ^3^5 3^313 (o-'i tot3) 8 31 (i O'bPtft^) 8 3 (dm 3 ) 03 31330333313 433 
331 33 I 4l^ i 1351033 2J13 33R 43131^5 h tol033 3313 331 313 I 403 ^lOstl^tO'® dm 3 431311313 
CSfi 8 31313<03to 33133 I 31^3 tow 3H^ I4r 03 SfPl/CSftl 8 (^1*1 g dm" 3 ), C3l3/C®ft' s (3^ mol 
dm -3 ) 3 mol L _1 4 4303 331*1 331 33 I 1 

$S 31 (FTO 
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$31333 \»o I 25 mL Na 2 C0 3 <H3 «t^l« q<Hl4 CPlft 1 ® 10*2 mL 0-05 M 

H 2 S0 4 <89 ettHWR T3I (*) CTWlftftl® Na 2 C0 3 ' 3 Tt3Tt PtfS f9 I (3) 1 L 

Na 2 C0 3 <89 153 V9 1 C9\. *ooo] 

5i3t3l3: (30 Na 2 co 3 'Q h 2 so 4 89 3t*o 3333 R1^nf5 %i^3 s 

H 2 S0 4 (aq) + Na 2 C0 3 (aq) -> Na 2 S0 4 (aq) + H 2 0 (g) + C0 2 (g) 

1 mol 1 mol 

3§fa33 T&S 3|f& ?3$ CT, 1 mol H 2 S0 4 89 3TC3 1 mol Na 2 C0 3 fal^Tt I 

3*I»IC1«1 35)3*3 375, >03171, 

b M A x V A = a M b X V B ^3183 33313H, M A = 0 05 molL -1 


M b = 


bM A V A 
a V B 

1 x 0 05 x 10-2 
1 x 25 


'srcjtf smi^, v A = io 2 l 

C3I3 3701, a = 1 
Vldls 3*14 kill, M b = ? 
TR?R1 , V B = 25 mL 
T1533 C3H 3701, b = 1 


= 0 0204 molL -1 | TTC33 C3H 3701, b = 1 

1 Na 2 C0 3 qwla 3*T313Tt = 0 - 0204 M I 
(3) Na 2 C0 3 89 <313^ 153 - (23 x 2 + 12 +’ 16 x 3) = 106 I 

•V 1 M Na 2 C0 3 89 1 L 037t Na 2 C0 3 317? - 106 g 

0 0204 M Na 2 C0 3 89 1 L 0371 Na 2 C0 3 3TC35 = 106 X 0-0204 g 

= 2 1624 g 

* 1 L0371 Na 2 C0 3 >03 S3 3»l 2-1624 g 

®3l3iH v#i I 0^1*1 tWl'al 0^71 20 mL eHPl'o 3RT 0*5 M H 2 S0 4 «iPit* 

20*5 mL 3WRR ^31 «& ^t? 03703 'Vffi f ftft w <1I3* S ST73 3% L 3U3S 7 1 3TO 313 
TTlStWIT*, ST Pl4fl 19 1 

33tOR i H 2 S0 4 « NaOH 89 370 3*133 Rfofllfo 1^3 i 
H 2 S0 4 (aq) + 2 NaOH (aq) -» Na 2 S0 4 (aq) + 2 H 2 0 (/) 

1 mol 2 mol 

^5)^3 375 >oft> C3, 1 mol H 2 S0 4 S73 2 mol NaOH 4?! RftO | 


33-^13 333 M3 375, 

a M b V b = b M a V a 
.. b M a V a 
"“*■ a V B ’ 

2 x 0-5 X 20-5 
1 X 20 

= 1 025 mol L- 1 


>03171, 

■’pIcss 03713 333131, M B = ? 

31W3 03733 '3T3S3, V B = 20 mL 

037330733 C3I3 370t, b = 2 


33713 33313J1, M A = 0-5 molL -1 
NaOH 03733 333131 = 1025 M 37H3 03713 313S3, V A = 20-5 mL 

3t3t3 NaOH 33 S3 = 40 0313 3783 C313 3701, a = 1 

1 M NaOH 89 1 L 0313 NaOH 0%^5 317? = 40 g 
1-025 M NaOH 89 1 L 037t NaOH 317? = 40 X 1025 g 

= 410 g 

$«3 t NaOH >03 037t3 C3l3tftft = 1 025 molL -1 >03* 3fs L0373 NaOH '3175 = 41 g 
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jTPlRlPto *t«HT 




0*1 500 mL H 2 S 0 4 3 ^*t 49 g H 2 S 0 4 ijD'JJ'S TOtJI 3 ^* 1 * 

50 mL +lfa»<Hc<? 10 % NalOH 3 ^*t (SHfips TO 1 C 5 NaOH g^«f fifCTUR 

R. C3t. ^008, ^.o55;M. CTt. *ooH] 

^rt*fR * a«rcM h 2 so 4 3*h 'Q 10% NaOH cmrr wtart i 
0 ) h 2 so 4 3^*R ftfrta vm* = ^ l = 0.5 l 

3f^5 H 2 S0 4 'flJl CM 1*1 ’WTt = ^ g ® = 0.5 mol 

____,__ H 2 S0 4 cm TOUT. 0 5 mol 

.-. h 2 so 4 srfr csrwm wnsn, m, =-£=———;-=^7rr7- = 1 moiL- 1 

1 ffifrrcs srofa *ms*{ 0.5 l 

(ii) 10% NaOH JRHS C^TR 43 100 mL 3^W 10 x g NaOH I 
.-. fsflfta £ NaOH S’TC'R 'mm = j^~ = 0.1 L 

IUw 

10] 


= 2.5 molL- 1 


3^5 NaOH 43 CMH *W0T = 0.25 mol 

____ NaOH 43 CMR ’Wit o.25 mol 

.-. NaOH 3^*R CMRt3 MTOI, M 2 = —— -———— = -T , ! . ~ 

WJlw 3ro*R ^trrs’t o.i l 

H 2 S0 4 « NaOH 43 ^ SPUR 1?QRTI? Rffa3«t i 

H 2 S0 4 (aq) + 2 NaOH (aq) -> Na 2 S0 4 (aq) + 2 H 2 0 (/) 

1 mol 2 mol 

’ifwt Mfl5, smra (Rnm, 1 mol H 2 S0 4 2 mol NaOH 43 tow ftfon TOW 
Vi xM| (H 2 SQ 4 ) 1 mol 

" V 2 x M 2 (NaOH) "2 mol 
TO, 2 x V, x M, = 1 x V 2 x M 2 
TO, 2 x 50 mL x 1 molL -1 = 1 x V 2 x 2.5 molL -1 


,, 2 x 50 mL x 1 molL -1 , 

V 2 =- . , ^ ^ -—-= 40 mL 


4TOW, H 2 S0 4 43 TOTCNR, V, = 50 mL 

H 2 S0 4 43TOTMt3[t, Mi = 1 molL -1 
NaOH iRC'ln ' a (R'®»i, V 2 = ? 

NaOH S^'R TORlafl, M 2 = 2.5 molL -1 


1 x 2.5 molL -1 
$«3* 50 mL NaOH 3TOt I 

fc 3 R 3 «t V 9 » I 4 TO $Wf TOUIHPiHNITO 20 mL 0-1 M HC 1-4 3 ^® TOttJW I 33 l*t 3 
4 l>lbC 4 t WfW WT® 7*5 mL 0-2 M NaOH 33 *t (SCURR 3 R I MjMwftHlM $TO 3 l 3 
'Ofl ^'o ft*i ? 

RTOTO3 * HCl + NaOH -> NaCl + H 2 0 
1 mol 1 mol 

7-5 mL 0 2 M NaOH m 15 mL 01 M NaOH s 15 mL 01 M HCl l >t^R e t MC® ] 

.'. sm Mg $TO3t3 TOW ftferFfW 3JTO£® 01 M HCl 43 TOTO53 * Qg* 15) = 5 mL I 


TO3I3 HCl 43 CTO®1 4 *?<.•? Hl3Ml e t = PitJlcs TO?T®3 x CM 1*1 13 TOTTOTO = - - mol 


StTM 4^ > C < P HCl 43 ’tf^Mt't 


5 x 01 x 36-5 

= 0 01825 g HCl 

# 


1000 


1000 


Mg 'G HCl J 
Mg (s) + 2HC1 (aq) -> MgCl 2 (aq) + H 2 (g) 

24 g 2 x 36-5 g /. 2 x 36*5 g HCl 24 g Mg 

24 x 0 01 _8 2 5_ _ q.^ g Mg ($,) 


0 01825 g HCl 3^5 ^ 


2 x 36-5 
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081 25 mL NaOH gWP 10 ml 0.1 M HC1 3^*t *t?Tt eHfiia 

mj 0.15 M HC1 «ilMl 400 mL «lwWM ^ I NaOH 

[ft. <Ot. koo V; f. CTt. ^OOVSl 

^Rt*fR » NaOH g^*t« HC1 a*PH R&«ls *1514**1 8 

HC1 (aq) + NaOH (aq) -» NaCl (aq) + H 2 0 (1) 

1 mol 1 mol 

1 mol NaOH 
1 mol NaOH 
1 X 10 X 0.1 


•'i5l^ > s e t *10®, 1 mol HC1 — 

1000 mL 1 M HC1 S^*t ■ 

lOmL 0.1 MHC1 S^*t s 


1000 


mol NaOH 


0.001 mol NaOH 


'STT^m ^ 'SRwrra ^ smra <&m- 
• > l5) < w c t , 1 mol HC1 

^t, 1000 mL 1MHC1 5^*1 

400 mL 0.15 M HC1 g^*t 


1 mol NaOH 

1 mol NaOH 

1 x 400 x 0,15 
1000 


mol NaOH 


0.06 mol NaOH 


/. 25mlNaOHg^*tf^lNaOH,^ = (0.001 + 0.06) mol = 0.061 mol 

_ NaOH 4<t CTl^K?m 

NaOH 3^*13 CTMlUffc, M = ^-;- 

ft&ICS 5^*l?l 

^T, MWlfifl}, M = 0 0 °025 m L * = 144 molL ~‘ 25 mL = 0.025 L] 

NaOH a^*m Wiait = 2.44 molL ^t, 2.44 (M) (®HT) 


$m 3 r«t off i 0.23 g ( 3 m «zre *rftv *iiPiio ^ 0.25 l 
■^ rt 1 4 a^*rc* *r*»j*f^*t eHfto .^aro 57.5 mL 0.1 m hci sIuiiom ^ 1 «& «mi- 

^5?T^5 f H>t. C^t. ^008; 31. C^f. ^.oo'bi C^T. $,oio] 

mtms ^ 'siffa *hciw ^<37® m oh - ®n^ ^ cm hci c ^ 5 jhR'® 

4 »W 1 cw- 

HCl (aq) + OH- (aq) -* H 2 0 (Z) + Cl" (aq) 

l mol 1 mol 

1 mol HCI = 1000 mL 1 M HCI g^*t I 
8RFIC®, 57.5 mL 0.1 M HCI = 0.23 g 

.-. 1000 mL 1 M HCI 0^*1 = ^|y^- l -^Yg = 40 = 1 mol ^ 

S = 40 g 
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amillA* <t«Rt 


vo>i» I 12 g CaC0 3 C ? HC1 4)1^5 Wl C*T C0 2 «fJW ^5, 

^ NajCOj til *ffr«F5 650 mL CTlSt <SJttIl*M ^ | ^Ij^s jpn«t?T 

^rtait CTWlftftM TO *FT? R. Of. \oot\ 

8 CaCOj tan *TtW HCl taa ftfollUl C0 2 ^ I COj *tTPl « NaOH 

S’rc'fa ftfam Na 2 co 3 i ^ f^na * 

CaC0 3 (s) + 2HC1 (aq)-> CaCl 2 (aq) + H 2 0(/) + C0 2 (g) 

1Q 0g 1 mol 

2 NaOH (aq) + C0 2 (g)-> Na 2 C0 3 (aq) + H 2 0 (0 

2 mol 1 mol 

WH ^m<=\ W&, 100 g CaCOj C4W 1 mol C0 2 «tim I 

.-. 12 g CaC0 3 ($& ^ mol C0 2 «tjm I 

= 0.12 mol C0 2 *tTPl I 

^IMM fool*! '5TO5, l mol C0 2 ^tTT^T = 2 mol NaOH 

0.12 mol C0 2 »Um ■ 2 x.0.12 mol NaOH s 0.24 mol NaOH 
650 mL 5^«t 0.24 mol NaOH ^ | 

.-. 1 L^f, 1000 mL °' 24 6 5 0 1000 mol NaOH I 

- 0.3692 mol NaOH 5%^ l 
$*6$ 8 5^*13 « = 0.37 M (STITT) I 

[ 4 wtra *rt fimra ) 

O C<TIC’R ^TvC^ >v o cmIw ^5l?l ^MRt 8 C^R b oo '5t 5 t C^R R 

^ RiTRR 3<PHt4 CT ^?TI 4 *t c RT R«U^®I(.^ <PflI ^ 8 

(b) sfoT^r c<Hc>fs ^mR<P c^c* 9 ^t?I ^RlR^ ^ c^5i ^Pfic^o l 

M ^58*R (TJHfirtl ^*$5 fW*TR (TTfaW ^STlFtf^FF SjRf^ ^ Wf 'Sffl 

boo Wt C«s *tmt I 

O 8 «^>R C*ik’ta C4R C^fR C^n°l ^ilc^ C 7 ! ^J^tfl ft 

^Ic^, ^ ^R&^s <T*ll 331 I 

© ^rHR<* 8 C4R tfflC’W ^5| 6 JpO C^R C^(R C^TI®1 'ailc^ 2(^5 

^^01 jJ<pHw ^ c<ilc.’l^ v=iHR<p <]®il ^ I 

O ^ ^5f 15j^C?I?r f^TTTST 8 

(b) ^iRsn c n^ f^ f^r •mraMftv ^ TOt w Rrtsir 

oti ^at ^r i u) 4 ?i«jfs3F5 w 

^ ^ ^ c*w awi'arw ^g^sj ^?m toi ^owfl.acNsj^w w ^ <j 5 tpiwSte 

^aw^ri ^ fw^rR (^t»pr^ ^ ^ >r^trr i 

© '0(HPj < P ^sC^vo Pi4c^5) 8 Sl^TC^I C<TIC’151 ^ ^ t^^frr 

^ I 7 $i ' 7! *R ^C<PC^<q ^ x ^ M ^ M + x = n ^5, 

araffi cSric^^ n ^ i 

© C3Tt*f 8 C^R (Jtktt ^T c tf^ 5 wqc"? 5fTW ?f?PT*t (71 *lt^n*f ^TTOTH ^HTT, <7T ^ 

(TiR^nt ^sr i 

O »SfR—R1*1 R^> 'Ofl 8 C^R C^lc®151 RIwMR^ ^1104 2 f^P*1 ^C°l (7J , (m 

rRRMc^ ^ ^ <\*\\ ^?r i ^irR 4 ^ R^c^i ^ (ttr ^ i 

© Rt?m 8 c^r ^ to 

W N a W«P 1 ^t ^?n ^ ¥R ^ 6*022 X 10 23 1 
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O g*-gtg ef*PR 8 ^tl «#gt«t 'Q g|g ftfogi ^ & 50 BI gjfttg ^ 

^0 'll Pi <?$!(/? SMSR <\(?\ I . ^ ' 

O ggi«ig g ggtati sfgti“tg Pil^g <agg s ggiag wnart aging ggj Igl^g ^gg ftugM i 

^^TT^rf&, on»nt^f&, csn»nf»if& > csim ^sjt'en, (w/w) <j ( w/v) a ^fc 1 , 

o cgf*ng gg«f 8 cgtg ggng afo ftifag 1 moi gg g%^» «ffgn gng cgfflg'gga ggr ^g 1 
o cuiMi^n; s cggg ggptg afe W>tct gf^s gtgg cgm £ ggtfg csn*rtfgf!> g®n gg 1 
o cgtgtg gg*t 8 1000 g grgc? 1 moi gg g%^s «tmg grig $ gigg c^hr gga g®n gg 1 
© cgwifaft 8 af% 1000 g grgig gft^s gcgg <rr Raging ggiag cgMiftfD g*n gg 1 
O cggg ggiag «iig^ (v,) « cgRtg wnsn (M,) ^g alggRfo gi ggf® ggiag gm®g 
(v 2 )'Q cgmg gggiigig (M 2 ) Y^pcgg ggR gg 1 MjV] = m 2 v 2 

o 15 i$c5*h gi gggtag 8 ftcfatgg <$gf& fflfe giggigg cgR aftgrffa 

ggiag gtig >agft agia ggiag giijg ftfegt g?gf^s gig agia ggiag ^ gfggg fg^figg gigm 
aftgitfa ggiag gggiait Ig^fcgg ’■Hf'icg gf gggtag g*n gg 1 

O cgtg 'Q OTt*rrg gggngt <a < ?4 gjggig gig tuPiv#—^is 4 *tfa 1 %g gggrt 

ggtgtigg 1*rcrg 8 Rwi^g^flggagi®, 

^foreg icgwifefi (m a ) x gtggg (v A )] ^ifgusg cgigg^gn(a) 
gigigg wrfarc (m b ) x giggg (v B )] = gggigg cm rngn (b) 

gi, b M A x V A = a M B x V B 


( ^ rd^ 8 s ^rrt^Fji 

l^VWR * 'sn^h-i 


i I ^Ft 'Q <UMJT I 

^ I ^MR<$ ^^^5 ^9 ^c^C^tq v ||4<?j’J[c c ll C®W I n>t. C^T. ^ooV, ^obo; ^. C^t. ^oob; 

1 ^. C3 T. -^obo; ?n. CQ t. ^ootr, C^I. ^ 00 >S>; R. C^f. ^obo] 

^ I ^ 5^1 ^ft£<P\s ^? ‘ 3 l, 5 p[ ^RC^v® ^HR<P .^C^vo R^f?I <PflI ^T?I? * [R. C^t. Aoo^] 

8 I (^) GrFf ^Qt "#t ^t? ^TNTt ^ I pn. C3 f. C^t. ^oob-; 1^. CQ\. ^obo; 

*?rr. «t. ^oobi^i. wf. ^oo^>i 

W) 01 l*i ^t? c^lc^n 1 ^ CTt. ^oo°ii R. wt. 

<m ^jtwwfosi^t'aufwwiaai^^1 nn.* o<*;^ctt. ^,^o] 

'bl W ^t)lc ^151 ^05 ~0t t^- C^t. ^oboj C^T. ^oo«ft] 

°i 1 W RR> 5 | ? 

(^t) 'Q <TTFTtRf& ^° 1 C^ ? 

v 1 (^) or ms g^«t >3 cvftfi ^ R^- 1 H w 

C^T ^TWn ^ l pn. C^t. ^oo^;^. C^f, ^oo^, ; ?Tf. C^T. ^ooS, Aoo^», ; 

^ 1 . C^f. ^oob*, ^obo; 5 . C^. ^oo(f;^. C^T. ^ooV, ^oi>b; 

ft. C^t. ^ooSjR C^t. \olo r ^obb] 

(^t) £[< 10 ^ RR)J| *M^k£ll ^*0 C^F} C^l^fb (&*\ ? 

i (^n®i ^ ^r? 0*1 m wiw i l s^t ^im w^m? 
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arerafl* *t*RT 




io I Muriel* 5*^1 5*5 I [UT. C5f. ;>ooV; 5. <R1. * 00 ^] 

i m a csn*rm ww v A 45# g<m m b c^imra wrczrra v B ftffo g<rc«R 

^TSTjpiJ g5<T IJ5 A « B 45 ■’W'sl^vs 5l>llilPi<i> <?im a « b ^ <^rafto 

«. bM A V A = aM B V B 

b* I 5TWJt ^5 8 

W cm® 3^*1; 

W cmm-, r. «t. ^oo<b] 

(*t) C^TH! 5 ! JJ^t; 

W) cmrn-, 

(«) SW^g^l; p n. C5I. *ooS», *obo;5. C5t. ^oo'b] 

(5) g|S^m SCPR; 

(^)^dS*H; 

W CTW '3flt?t; [^. C5t. ^.obo; ft. C5T. ^oo«»] 

(50 *t*fl^; p>t. C5f. ^ooV;5. C5T. •b.oo'b, ^ootr; C5f. ^oo^; 

ft. C5t. ^oo'b, ■b.ooV, ^obo;5. C5t. ^obo}5f. C5t. ^ooi, $,obb j ft.,C5T. ^obb] 
(43) t*icv®llsi -’^jl'wl'6 5*5^1 p>t. C5t. ^ooV;^. C5t. \oo^, kooh-, 5. C51. ^ooV; ft. C51. Aoob-; 

■m. <rt. ^obii 


b« i Tjffr sjitviPt •Q ijft c*ic*?«ifo ^ji'fei^ c*Jlm5 <?w i 


(5. C5f. ^oo'b] 




b i 


5 jwt 5 Ri« 

(b) OfW^ 05^ 4^fl> SflfM 05«t C^W I P>T. C51. \ook-, C5T. ^ocb] 

(^) c*»Pn»ihi«i jj5*t 4^ft> smr*tg^ e t ; —5rwrf ^5 i p>r. C5t. ^obb; - ^. <rt. ^oob;5t. C5t. ^oo'b; 

5. C5T. $.00*1, ^OOi; 5. C5t. ^OOb; ft. C5T. ^oob-) 


*1 


(vs) c^Pic^Ns 05*t 5*t SRH 05«t? 5TT5Tt ^5 I 

(8) *n? h 2 so 4 stftsnft ?ptt sa m <rr? 

( <t) KMn0 4 <?P aftsnft ■^Cjl'ol^ 50$ ^*TT ^ *Tf ? 

^T, KMn0 4 ^ 4^ WW4I0 W^;—W I 
Ob) K 2 Cr 2 0 7 ^1 4^ ^;—^JWt W I 

(°i) cw i 

Pi CM RQ>*ll’]c*ll ' J T*^ ^ 8 

(i)HSOf(aq) + OH-(aq) -> ... + ... 

WC(^'(aq) + H + (aq) -> ... + !.. 

(v?) H 2 S0 4 (aq) + Fe (s) » ... + ... 


[5. <RT. *oo«lift. C^t. ^oii] 
R. C^t. ; ^l. C^T. ^obo] 

(f. CTT. ^obbl 

p)f. C^t. *obb] 

R. C^T. ^oo'bj^. C^t. ^oo^] 




#' 


C2 -1^5t«t 8 storm *twt «ttf*ti^ wut« 


(i) Tsrt«tft-* cvfr^ ivs^ i *tf^rm fa<fa 8 






1 71'x < P's Na 2 S 2 031 45 •|'0 < mI C55 ^5 I 

[i&8 Na = 29.1%, S = 40.5 %, O = 30.4%] 
*1 *fl>lPBllS| (*!«$?] (KClOj) *1^51 C55 5*51 [^8 K= 31.89%, Cl = 28.96%, 0 = 39.15%] 

no I -MhftiSra* 4^1^55 *|V6<MI C55 5*5 I [t?8 H = 2.04%, S = 32.65%, 0=65.31%] 
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8 I SfltPfc <pm (Na 2 C0 3 10H 2 O) 4 TOttf catftat® ?t#ft « CaRta atft® a??®t aftTOt &*IM 
®s® I [fcS TOltf Na 2 C0 3 = 37.06%; CW atft = 62.94%] 

<f I TOltf ?at® >11*1WT5 « C?Ria *11% ■1??al ft% ?a I I®? CuS0 4 = 63.93% « 

atft = 36.07%] 

«s i o.30 g ?ea® 4iaft aaa atfte? gft^s ?ea fta?i® iRujU gaa cata ?at® 0.2870 g fta?ta 
GFI3T^35?t TO^a a'SCat aaaftC? C?Fiat$? TOW® ‘I??®! aftTOt ft*fa ?® I 
[Ag = 108, Cl = 35.5] r ^?23.7%] 

3 I 0.2475 g ?C3® 2Rsf& *RT<fc? ?ea 0.49 g a*fta ?l$-TOt$? « 0.2025 p ""ift amt C*H I 
aTO^ ?fta <9 ^RaSjlOStCH® *1?4®1 aftTOt ft*fa ?® I r^- c = 53.98%, H = 9.10%] 


(^) R?C?? ? TOtft? a^CTO ftft® S 


TOin? atC?? • psja atc^?) x n 


VI 4)®rft RRR[® ®*je 4 > ftejaa ?Ca C®at C*ta «, ?tC? C = 26.7%, H = 2.24% TO®I 41® 7f\ 
ate??ft% ?® I [fc* CH0 2 ] [®t. Cat. Ao5 5; ft. Cat. *oo3] 

I ^.I^CVSalCerH « aftieTO ftftft 4|?ft t?a cfteaa 1.425 g Wt ?®ea 1.771 g 

co 2 4jat 0.725 g h 2 o amt am i cftaft® ate?? ft*fa ?a i [*i c 3 ^ o 4 ] 

5o I 4j?ft £?a cftca C, H 4(®t O TO® I £ Catena 2.0 g aft®l«tC? Slfttwa Wt W1 4.86 g C0 2 
4iat 2.03 g h 2 o Sta^ ®® i caftft® to?'® ftfa ?a i [fc* c 4 h 8 0] 

55 I (?) 4|?ft cfte® 26.7% ?fta; 2.24% f ft tlfc l wa 4)®t 71.06% TOkTO TO® I CaftfEft <W^ 

45 ®ea 4 i® TOtft? to?? ft*f® a*® i [$i c 2 h 2 o 4 ] [®. cat. ^oo^; ^j. cat. ^oo^] 

(a) iti^rc catae? ftesaa ?e® c = 54 . 54 %, h = 9 . 09 % 4 i®t, ?ftiero aimt caa 1 cftafta 
awaa^ 44 ®ca 4 )® TOtft? ate?? ft*f® ?a 1 r&s c 4 h 8 o 2 ] f®. cat. \ ooq -, cat. 5,0 ov] 
5 * 1 4 i?ft eftea 24 . 24 % ?rta, 4 . 04 % ®ttc 5 Tero ? 71 . 72 % c?tfta to® i cataft® TOtft? ?® 99 
®ca TOtft? ate?? caa ?a 1 [$» c 2 h 4 ci 2 ] 

1 Na, S, H « O ftft^ cTOa Na = 14.31%, S = 9-97%, H = 6.25% O = 69.47% TO® 

4a *^a ate?? «'ataft? ate?? 4>a$ i aft catafta aear aa?® attcroro aftreroaa atea 
c?ata atft^n ate?, ?ea catafta TOtft? ate?? ft^fa ?a i 1^1 Na 2 so 4 .10 h 2 o] 
58 1 2 ]?ft a^a arm? ?a 78 1 ?te? Na = 58.97% <flat. s = 41.03 'To® i a^fta ataft? atea 1 ? 

ft<ft ?a 1 4i® ata ^t? (t&* Na 2 s, catftata amtt?] 

5<f I 4R5ft c^«t 75.94% ?fta, 6.33% ®I$C5I»H « 17.72% at^tCTO TO® I 41® atTOR^ 39.5 I 

4 i® 'srtaft? ate?? ft^fa ?® i [$$ C 5 H 5 N] cat. ^ 008 ] 

5 ? 1 ?tro? fte?tfta ata? ca ^ft>?a atataft?_aaft ate?, 41 ® fteaaea 74 . 07 % ?fta, 8.64% 
aitestero « 17 . 28 % aitcStero arsat ata 1 fte?tfteaa 'ataft? ?a 162 ®ea 4 ia TOtft? ate?? 
ft%?ai [$?c 10 h 14 n 2 ] 

531 'sifticetCHa atea attcsFtesfteaa ata? aftestafta caft ftftea caaatamgea 'roataroa at *rj 
ftf?tata ara^? a® 141 catea® 1.0 g aacaa aea 3.14 g co 2 4 iat 1.29 g h 2 o ^?ft aa 1 41 
cateaa ataft? ?® 42 aca 41 ® ^ataft? ate?? caa ?® 1 l^» c 3 h 6 ] 


(?) 'aote?tatet5i asart « catat® torr ftaa? i 


(i) N a = 6.022 x 10 23 (ii) STP; V,* = 22.414 L 


5v i (?) 90 g atftc? ?? cata atft « ?aft atft a^TO®? [^* 5 mol, 3.011 x io 24 ^ TOj 

t^. cat. ^oo<?; TO^a, a. cat. ^oo<?;®t. cat. ^003, ^o5 5;ft. cat. ^ooH 
(a) 5 g atfte? atWcro « TOsiero a®at^ atari ftata ?e® caa ?® 1 [h = 1.008] 

[$SH = 3.342584368 x 10 23 ft, O = 1.671292184 x 10 23 ft] [5. Cat. -^oo?; ft. Cat. aoo<f] 
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UPlffift* ’t'TO 


^o«& 


(«t) i g '"ifiicBrci 4 srft *Bpn*t «ftro ftam 4 s i rt&s 3.76375 x 10 22 ] [?n. to. *00*] 

ft) i 6 g*t%rt e t o 2 anw 4 ?ift 4^ afro ftam 4a 1 ft* 3.011 x io 23 ft4i] pa. to. *oo® ; 

^t. C^t. ^oo\s] 

(«) 5 g C0 2 «UtPf Iflt 4?rft 414TTO? ft* 6.8431 x 10 22 ft] p>1. TO. ^oofe, a. TO. *obb] 

TO aata 4roara 2.2 g co 2 antaiJ4Rr5a4^3C5i? t^s 1.12 l] 

TO aata o TOa>ji4iu 2 g ftsaa am?i 4?i4?i1t 4^arc4? [( 5 ? 7.5275 x io 22 ft] 


R. C^T. ^oo^J 

bi .1 (4) gprfef10mL4TtTOft?IT nrK^^?r^5? ft* 7.589Xl0- 3 g] 

pa. to. ^oo^i^i. to. ^obb] 

TO aata wraiaim 4 Hta 1 mL4&5iww 4?rft 4^«rn4? 

ft? 2.6883928 X 10 19 ft] (ft. TO. *oo*; TFT. TOt. *oo4] 
TO *NM WTO13H 'S'5tl*f 2 L ftTOl »|JtCT 4<Jjl ^Tt?Ut ft?TR 4?J I ft* 5.37678 x 10 22 ft) 

(^. TO. ^Oo«>,' ^obo; ft. TO. •^oo'b; ’I. TO. ^ 008 ]' 
TO S.T.P-TO 200mLC0 2 ajn?l 44f& 4^ atTO ? ft* 5.377678 x lO 21 ft] pa* TO. * 008 ] 

(») 27° C ^ffsrnsra 4 750 mm(Hg) 5TC3 10 mL 4WW4 C0 2 am4 4?lft 4<3[ aiTO? 

ft* 2.41575 x lO^ft] 


I 


*bl 


(5) 2TC «l*pnarm 4 740 mm (Hg) TO*t 1 L so 2 anw 4Sft 4^ atTO? 

ft* 2.3820574 x 10 22 1t 4$ pa. C^Tt. *oo*] 
TO 27°C '5HWI 4 98.66 x 10 3 Nnr 2 yfC*f 0.0011 m 3 *I$W8M aitW 4«ft 414ITO? 

ft* 2.620301761 x 10 22 It ^ pi. TO. *ooV{ 5. TOf. *oo^;TO TO. *oob-] 
(W) 27°C 3 5t’PTiarra 4 0.987 atm 1 mL ^fttSTTOR ajfCT ^r?l1t 4^[4fTO? 

ft* 2.416144 x io 19 1t (arm)] pn. to. * 004 ; ?rr. to. * 004 ] 
(4) 30*C 740 mm (Hg) 5TC3 25 mL C4R ’jjlw 4®tt 4^4TTO? 

ft* 5.899867 x lO^ft 4*(] [TFT. TO. *oo<?; iTt. TOt. *obb; TO TO. *oo4f 
(TO 300ft <tl^{i Re® StPFltt CHPiws 30 mg asI5 ^51I aftft ■qlTcs 4'®It 4l4*i aa& ^ 
^5tft%TO?n 1 ft* 5.0183 x 10 18 It] pa. TO. *oob-;?lT. TO. *oob, *obbjft. TO. *obo] 
TO 500It oTOs Pic® StPFI^t c-lPic*!*) 55.6 mg 4?I I Slftft ^TOcfl <p®It <p|^»i *l?Rt^ 

^rr t^t 5.580386 X lD 18 1t] Rf. TO. * 008 ] 

TO «flTO SJPI TO#1 TOlft WI^? 5.01833 x 10 22 ft] |T»f* C^T. ^.oo^; «Tt. TO. ^.ooV] 
(4) 4TO ftTO5 *l|ft 04TO ' 5 Tt*rm c t TO’PIW?! 'Q <|R 3ft ^‘tlU I mg 3Tft TOII 

<£f alburn aft vp®ft «f% ^frora ft* 3.3455555 x io l9 1t .^j 

(^t) < ti"^l®^c'is TOjita 44 ft aiciUJt aift <iR aft ^i*Pt?i 10 mg 'Q'eiH TOaPij ®c<i aft c^c^c® ^ 


aft?rra ^TOt 


(8) CTH « csrtsmr '5IUI®H 8 


(? 




<5> 


ft8 9.29321 x 10 16 ft] 




^1 44 ftrosmi ftjro ^rtaicm (Caco 3 ) TO&^rcroftro 4 ftus gff^® wi a^na warn 44 
414®^ co 2 aim arem area? (tr 224 l] 

1 1.5 g 4 *i^ac 4 < ii'©i(. j i *14*1 4 ^m <pc°i ct co 2 t*!,a^ toi ^r< a*iia ®m*ii 4 Ih 4 bica 44 
fttm^ca? ft? 2.8 L] 
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* 8 1 (m) ^rnnwean95% mjwPmm mtfwfc ^ini hci 160 g ^mntnn 3 %^® 

■ 35 ^ 'STT f f^ iSmoifl 'Q men m® mL mf^n ’1JW nfQm *41C*1 ? 34048 mLl 

tH. Cnt. *ooV; f. Cnt. *ooti>; m. CnT. \oo\r-, ?. Cnt. ^ooV] 

<n> 95% caco 3 ftft$ ^mntnenn n^mn 200 g cm *t*t nemen n^^n ftemfir® mncn 
;^t mmmn $^ng co 2 mg mmon nro ?en ? [$s. 42 . 56 l] [^. cm. ^obb;n. cm. ^obo; 

n. cm. ^oboj ft. cm. ^oo'b, ^obb] 

(«t) 98% CaC0 3 ftft$ 4nsf& ^mntnemi n^Tf cstcm 30°C <0 780 mm (Hg) men 40 L 

co 2 nun mnre m^ nra £ Tjmnwn ncm^n ?cn? [$« 168.495 g] pi. cm. *oo4>] 

f«i) 95 % ft^n mmfi> i^nwenn«Pimn 150 g cm mn nemen jpqftw ftem%5 mnen 
nftmn ^n ntsm men? [$s 79.8 g] [m cm. *oov] 

*<? 1 nmn mnnrarra •« men ntefto 200 mL mtmsenn ^rf%rcwm nrm mnrc Mno 2 4? 

§nfttfoe^ -.vs smt nUiftaw cmrem> (kcio 3 ) cm $5*5 rnm^ ?en ? *[$s 0.729 g i 

«i 10 g nfrftm? crniens (Kcio 3 )mtf cn nftmnmfSrceR mornmn, <5 nftmn mftieeR 

m^s stro rnnftisfilm (H g o) nsmid ? [$* 52.86 g] [n. cm. ^00^] 

^51 8.15 gf^n ftim mwit® ?c© mtfn fterinn n”nftn mmen m^ stm fmfn ft«m mom men? 

[Zn = 65 . 38 ] [$S 6.5476 g] [m. Cm. *obO; f. cm. Aooo] 

4 i.tr i 2.02 g <wi*iPmiii <3 2.02 g mte^re^enn 4 n*fi> ftgnem mnen m® m mmftmn 

(CaH 2 )§8,n^i5Cn? [Ca = 40.08; H= 1.01] [$S 2.1218 g] 

ftj?i cnem 20 g mScuaiceM a*^> mne® grmsn ft nfnrnn mtmm nemwn ?en? [ Fe = 56 ] 

[$? 416.67 g] 

001 ^tmienn mmfT> mimf^emn nem 30% Fe 2 o 3 me? 1 500 kg ^ mtmfnm cnem m® nrrcmn isnntnn 
mm men? [ Fe = 55.85 ] [$? 104.9155 kg] [ft. cm. *000] 

«b 1 cnt? 0 n^ h 2 so 4 3 in ftflsmn 29‘c ®mt 3 rra ■« 1 atm men 200 l h 2 mm mne® 
nfMn cnle?a aenran ?en ? [Fe = 56 ] [to 451.975 g ] [m cm. s.oo'b) 

®? 1 12.5 g ^rnmnn <3 ?$cBTemiftm ^fteimi ftl^in men 37°c ^tnm 3 rra « 750 m.m(H g ) men 
2.53 l mr^n (co 2 ) ntem enn 1 ^rrnmn mmftmn mi^weUn (Caco 3 ) n§tmn 

mm? [$• 9.82 g] 

001 (m> 'smntnenn 4 <pn> n^mn 60 % caco 3 me? 131m PiUm emmn mf^m cmwi smenn NaOH cm 
rn^^n Na 2 co 3 nftms mne^s cn n^rnn co 2 nernwn m ^«,n^ mne^ nfnmn $ ^mntnn 
nemrnn?en? [t« 83.33 g ^mmnn] 

(n> 20 g CaCo 3 cnem ^nn^ nrn^o co 2 nrmem Na 2 co 3 ^ nftm® mnem ^ nfmrtn mf^m 
emm ne?nwn ?en? [%si 6 g ] [5. cm. ^obo] 

cmn inmem senn 'sn 

cmmnnnmRn, m =h^z- 

ft&tn mmem gnenn m?Fon 

081 (m) 4m^n cm^fn ncv® uemtemn nfnmn 8 miii moi l -1 i ^ ne^ 3 cmie^n ntnmn miii gram dL _1 

^mem m^© ?en ? [%• 144 m g / dLl 

(n) ^m^n cm% ne^ aemfemn nlrnmn 162 ftftjfm / ctsft. fttra ?en ftftemn / fttm ^mem 

^nmnmss? [t?9m. mol/L] 
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argtafaasaaar 


*>5 


va? I 500 mL N>Pic»iWs gaca W Sfm H 2 S0 4 gftf® «ttasca? [fcg 4.9 g] Rf. <ST. ^oo«; 

fa. (St. *ooS>;fa. (ST. *oo<&] 

w 10 % h 2 so 4 gacaa agaiane^ cataifafac® stasm to i [\5s 1.02 mi Rf. cat. *00®, *oo*. ; 

fa. (St. *oo«i] 

W 10% Na 2 co 3 gacaa aamtan catatfafac® fa<fa toi [$g 0.9434M] [Ft. car. *00®, *oio ; 
*. (St. *oio ; fa. « 1 . *obo ; aT. CTT. *oo®, *obo;a. (ST. *o 55 ; a. (ST. * 004 ; F. (ST. *oob-] 

041 h 2 so 4 gacaa 2 fafaca 28 g h 2 so 4 g%5® <ro 1 gaafaa aamtart cmmtfaffc® arof to i 

[tg 0.143 mi 

^ I 04 s ) 250 mL gacaa SC4J ft afaata Na 2 C0 3 gf^® SfWT ®l Na 2 C0 3 4<J (SHia gaa *S ? 

[fr: 26.5 gl 

(a) 250 mL cm Na 2 co 3 ^a gaca io .6 g lag's Na 2 co 3 gft'§® stoi gaafaa wrat 
CSTfatfafk^.fiRJpT TO I [$s 0.4 Ml [FT. (ST. *ooO] 

ofc i (^) 500 mL i .25 M/ 2 Q Na 2 co 3 4 a gacaa to ®®$f atfa faro M/20 gaca afaa® ^ca? 

[fcg 125 mL] 

(a) ioo mL o,5 m Na 2 co 3 gaa caoa <po mL ' 5 rta®eaa c®fac4i*iia gaa £®fa tot ^msa aca? 

[$S 500 mL] [Ft. caf. *oo*; F. caT. *oo'b; a. (ST. *oi i ; fa. (St. *oo«>] 
(a) 250 cm 3 o.5 m Na 2 co 3 gaa cacas as® tofcto cbfacmaia Na 2 co 3 gaa ?®fa asat ans ? 

[v5» 1250 mL] [FT. cat. *oo (t; fat. C4T. *oo®] 

(s) 100 mL 0.5 m Na 2 co 3 gaa c®mrcas <sat as i 'jfa ^ gaa fats <mf5 to m L obPiwww 
gaa £®1a toc® ataca ? [fcgsoomL] 

80 1 3.8 g NaOH fatcaSca* nrfac® gft^® aro 500 mL gaa £®fa asat aa 1 smj® NaOH gacaa 
aastartas®? * [^8 0.19 M] 

8i 1 c®mta 300 mL 'srta®caa 1 m hci sfcamm 1 <si®ca to 6 m hci gaa 1 ft afaata 
<st®c*ra 4fac®a to ft afasta atfa faro c®mra asm? fsc® area? t$g <st®caa 50 mL 
4fac®a to 250 mL atfa faarc® aca u 

s* 1 4 fac®a 'aT‘ifa < p ®a 63 1 ^ 4 fac®a 1 .89 g afaaracas 200 mL atfac® g^t^® tot aa 1 ^ 
gaca ft afaara atfa fafa® TOca ®t 0.1 m gaca afaa® aca ? [$* 100 mL] [ar. cat. *000] 


80 1 


881 


40 mL 0.5 m h 2 so 4 gaa, 35 mL 2M h 2 so 4 gaa 4 ac 10 mL im,h 2 so 4 gaacas 4 sseat 
Rl$l® asca 4 <pfi; af?mts® iftto 5 atfa <sia asca 250 mL tot aa 1 fag 4 fa® gacaa aaanrt ^® ? 
•agacaa*® am h 2 so 4 to? ($s 0.4 m ; 9.8 g h 2 so 4 ] 

0.25 m hci gaa 4 a<. 0.4 m hno 3 gaa ft 'agate® fafa® aro $ 4 fa® fagcaa aastan 


0.32 m aca? 




O’ 


(®) mitfaf^ « aaafafo famaas g aftroa ac®, 


V1 x 


[$? 8 : 7] 

m, (4 ifa®K gfacro cm aaan 


V, x M, 


(TO) 




8<? 1 (a*) 750 mL m/4 ataffSfaas ^fat®cas aafa® a*ac® as® fafaa c®fatcatata asfa^as cam gaa 
araca? ^ ' [®g 375 l]. 


<a> casta fafafc TOscaa ^ h 2 so 4 ^fa® atar aaroscaa as® caiata NaOH gaacas ^ aafa® 
TOTaTca? [s?! 0.1 m] [Ft. car. *00*] 

8 ® 1 1 l M /20 h 2 so 4 gaacas aafa® asac® 5 % TOf Na 2 co 3 gacaa as® TOsa acatwa aca? 

[fg 0.106 L] 
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8 ^ I (SO 25 mL M Na,C0 3 gSBtS5 Btft® M® £0 mL H 2 S0 4 gStf* mm SB I ^Plt^ SSSW 
<F 5 ? ‘ [to 1.25 M] 

(S) 25 mL Na 2 C0 3 gBBBS 5 BBft® S^St® 10.2 mL 0.5M H 2 S0 4 gSB Bcateri SB I Na 2 C0 3 
gStBB SBSKBT S® ? [to 0.204 M] !?■ CSf. Soob; S. CSt. St>o 8 ; ft. CSL 4.oo^] 

8 b -1 1 L BtBft^ftlB <ilf^TU5^ gBtB 4.9 g H 2 S0 4 '®TTO I 4 gSSE^ 2P*tf^5 M® (RlfoSIB -‘PlSCBb 

gStBS 1 M SBStSTlS S® «IIB®B SUSlBM SCS? [to 50 mL] 

8 b I 1 L BIS®W<1 H 2 S0 4 gSHS 98 g H 2 S0 4 g%g® 'STCSI 50 mL & gsBTS 5 10% Na 2 C0 3 gSB BIST 
B*lfs® SJSt® ■% BfkltS Na 2 C0 3 gSB BTStSTB SCS ? [to 53 mL] [S. CST. * 008 ] 

<to I 50 mL CSfkSIBtS H 2 S0 4 4S* 100 mL C®[>ICV|ISlB NaOH gSB S5?TCB fsRftft 'sfts SES ST 

’Brits sts? ftgBf&s wnait fsfa s^a i [toBftsjSssw = 0.133 m] [at.csr. soo5; 

CSf. Soob s S. CSf. Soob-] 

<ti 1 (so 3.375 g 'ms c^r isw-'siSta t’ww Btfk® gfl ^®'scb 250 mL gs<t cl'sls 'bbi sb 1 ^ gsBi^p 

spiffs 67.5 mL 1 M HC1 gSB dwita*! SB 1 TlsfiJs 'oil'lR^ ®S CSS ^S I [to 50] 
(B) 2.3 g ®CSS C^tB 'BS s -'S§tS - «f“lflC < P Blfk'o g%^® <?« 250 mL gaB (I'ats ^St SB 1 4) g<Hcs> 
^ BSft® S5SC® 0.575 L 0.1 M HC1 BSSTBR SBI «& SOSfa 1.0 CSTCBS BtkrtB IMS S^S I 

[to 40 g] 

<?S I (SO 30 mL HC 1 gSCB 20 mL 0.5 M Na 2 C0 3 gaB CStB ^ST SB I 4fa® gSBffc® ^4fC*t 
BBfi® “MW '’(Iwl 20 mL 0.1 M NaOH gaB SWNl SB 1 gs«tfl>S SSSfiSf ^® ? 

[to 0.73 M] p»t. CSf. koooif. CSt. Sootf; 5. CST. Soo^] 
(B) 40 mL HC1 gSCS 30 mL 0.5 M Na 2 C0 3 gaB CSIB SSI ^*T I 4 4fs® gSBfkSS <J<f 8f«tfs® 
*MW 25 mL 0.1M NaOH gBS BCBl®R SB I <4^1® g<i*ltb«i <H4l<fll B®? [to 0.8125 M] 

[ST. CST. Soo®] 

<2® I (SO 25 mL NaOH gSTCS* gsfpj io m L 0.1 M HC1 BIST 'STtfto SPtRl® ^BT 3*1 2f*PH 

B*BC® 0.15 M HC1-4B «1?W 8 mL StfBfSR B?1 1 NaOH gB'tflJB ? 

(^S 0.088 M] [GT. CBT. ^oob-; B. CBt. ^.oo'b, 4,ooV; CBf. ^oo^; 

* _ 

5. CBt. ^oob, ^o55j?Tt. CBf. ^oob, CBf. ^.oobj R. CBf. ^.obi] 

(B) 10 cm 3 Na 2 C0 3 gB'kB 20 cm 3 0.1 M HC1 gB*t BIST 'STKfr* Sf»lfB® W SB I. 
gS'tf&EB a»rf 5 |® ssst® «n?W 16 cm 3 0.15 M HC1 gs*t 3CBIWB SB I Na 2 C0 3 gBBRJS 

wnan b® ? [to 0.22 M] [fir. cst. soo<?] 

<T8 I 1 g fBfB CaC0 3 <& 40 mL HC1 gB^B g%® BBl SB I Bt*® gB«kB ^ BBfS® 

B5BC®^kBl40mL0.5MNaOHgB e t2kBmBSBI BW HC1 gBBf&B B B SI3II B® ? [t5? 1.0 Ml 
<tC I (SO C®^tB fillgl® 3.762 g Na 2 C0 3 CT'BlPH® t^rf^T® SkS gSFRJ '5T(S®B 500 mL SSI SB I 
gSCBS 20 mL BflSlBC^ 0.1 M HC1 BIST ^ BtfS® SBC® 19.24 mL HC1 BWIWS SB I Na 2 C0 3 
BIIBT C®^KBB B®^St CSB S5B I [^*32 23%] 

(S) 1.0 g Na 2 C0 3 CT Bilk® g%® ^S 500 mL W SB I 4 gSB cm 50 mL fkB 

BBS srurcss CBS fs^c® C^tSK® 0.1 M HC1 gSCBB. 10 mL sresms SCB ^ Na 2 C0 3 4 C®5rTCBS 

B®SBI BiknB CSS SB I [to 47%] [fB. CBT. Sooff; f. CSI. So5o] 
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i I *rTOR%! *tJlP3TO O.IM HC1 4lTO5 ftf*p5 «fTTO | «tnf^ fTO’R't TOITO SRR 

obPioiRifiTOR s?*t rtor toi i 5 to?r ttc«u sppr ROrr 'srt*rrc s i Bi&G'H srf^RR «mf^p 
hci ^ wnajR v iI5<i'i»i tor ^•GiPi's ?iffo tostr fijfroro^ rrtor3 <?r i 

TO) tbPiwhlfi jr*! "ft ? 5>il4.fl«t TTT® i i 

TO) stttsnU %iro^ mi #t? >a d% *nrtf "ft tor? * 

TO) S4H < p^s, srr (,'»Pi(.»ji*ii5i to?j a<Hfi> ^ro? 4iltR iltotitori o.im 3^*t^ifiR 

TO5 StTO d«iTO»i ^TO *fRl a^Hfusj 3^15 ^xf»f(.- r j ^fat 4R i « 

TO) 54H* tob, sto^r fiHsn ^t? ®4 Htor sfm f^nrtffi pw BiScsito Pic^to 
4R > llfl<i v i*i 5£?PPR HCI ‘flPlt'Sfl xi'i^MI f^foR »iWlfB <51*39.If) TOII 8 

* I TORRTO ^Ht VWMWIW 30 mL HCI IR*t TOTO ^11 «WCT 20 mL 0.5M Na 2 C0 3 4RI TOTO 
20 mL O.IM NaOH 3^*1 4mR ^ Bl$($‘R SlftRT <?R I <?5RR <*f HCI 3^ e t?l 
'I'Hl'fll *t*HI “Mo's 9.t<] I ^5 « 3^*R 3d~1*j*i f^ls*f]l$ ^?! <SR-^I4 5l9,cJ*k*lfi ^l1%% I 

TO 5l$cjrh m& i 

TO) E ftdMw to*!?® tocri ^a*rt% « srrPto *imc$a *t%?i 3R i * 

TO) $4l 1 i^ s , HCI S^'tTO Bl$.c5‘H *ifi5 'TO?! 3^*1 <u^9,lfi I TOR yscMs TOHfB 

snorts tBtito^ mi « torIB TOtwrft mi i tor Pic^to . 

9C*J«? « 

To) tcb, sm^ RQrm 'smiPro <3 3 §TO?h (M \ ®41 v h < m Bi^iw # «r^r 

Rll^ill NtBtRI ft&filfl RWTOT HCI 3<]C‘lfl ^FR13TT dFilB'^W 5R*t *41*11 3*lf*l'i 
HCIERCTa CTR<t*Ht TOI »WHC1 SRC'S! Wian^(R?I Wl 8 

O I J ’l<HI'$ Wf^R NaCl ^ f^^lfJC 4 !^ «r»iJ AgNOj 3^*1 9.1*1 ^fll ^ I RIHl RC^ffl 

AgCl ^ *ri?Rt e f C«JTO NaCl ^ *1^3 3*R1 ^TR I 'Stfa? NaCl ^ 

TO) *4Hwa TO®TR ftftinfli 4RI 3T^5 R3T ^*f«TO3 NH 4 OH 3^*1 3^% TOR 

“PCS TO R^TOs*! 7 !^ TO*t I Q? i 

$S>‘ 

(^) 104.6 g y R e TTO TORto 41*41^ 14.6 g NaCl TOSTO TO 9 ! I 333R ^*1^ TOpR 

TOR 3??m <3 NaCl 43 CSRT TOtRTf. 4^3^ 5TO153IH1W4 TOt 9 ! ^5J)1TO TO! 4R I 9, 

(«t) 54HTOa vi W5, 0.15 g TOfEJ 445fB 9 R e t-^ 34^3 Pl*l'#w Hl^OalJ 3^*t TOR TOTR 

0.1435 g t^RTOf! TORft® I 9 R e tf&T$ TORtt® RRPR “l^<MI *lf^n«t »t c RT l 

[Ag = 108] 1^8 23.67%] « 

TO) S413TO4 NaCl ‘iTOfB «!HlPl^ TOt’t; TORTt 4R I TO'TR *tJR ^C^TO f&ZPR R*fat 4R I 8 
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8 I 'smrfsfa cala>H{A asfta aa I aaTCt#t cfta a*fta , WI <3 <tIPI ^TC atTC I ' a imf*i < P dlta CaC0 3 

rctafarcistw « atrc ft&am co 2 ana #*13 asrc i ^n-i va aatssa cata c <3 s i 

vaaaff tst^aant® afo asrc i farci> ^asrca aft carc $rctftrc caaa ^ntntarcn n^w® 95 % 
Caco 3 vsnrc i 0'Waa rctaftrciefrc Cao <3 co 2 #*13 asmt am i 
W ^ntntarcn rctn-ftwieM ftftmtft rca i > 

(a) sntntan « a^ hci clausa fafamra fcang artarcs asfatas rcrct garc mat asarc #t aft, 
rct a^ifamna^ a*ftt-^m i ^ 

(a) • S**tH<p arc, i 60 g ljntntamrc a^[ hci uqfarc a^'? v ® 'aisrl #rcf 'Q tnrc arc mL 
• a*fta 'i>i$«uii$«9 amt area? [ts 34048 mL] vs 

(a) S^a^nrc, c « si <sas$ ga-ivA cala a^af at^o, atamn rcmrarrn co 2 ^a ana ; 
fts$ sio 2 aa asftn antf ; —ntamftas arcn arc ^a anan ate i 8 

<t i aia^rc rcata ai^-vaa srctrc arri^as anart&ia rcna carc* o.i m hci ^ftrc 'sifcfa® fts^s 
arc atas^trc v® at gastric ulcer ^jR> aa i rcan ftftvtarcat iPiv» carc can i fal# tJ^a 
tawrfaa tijMrcft Mg(OH) 2 at ai<oh) 3 atrc i viftiftrca aar^a atari « atftrcirca 
$an i vfaam arcta atrc flat 4 ^ at# $an anftS^ hci ^farca aaaa asftanftrct la# 
arc i wm arca sj# asftftiftas 4iPiv» atftrctrcn arc at i 
(a) oii*in ijan ? „ i 

(a) TOam aarc ^at ? ai(OH) 3 <3 ai 2 o 3 ^a arc rct a^tamaaa ajtan am i ■$. 

(a) frftaas arc, staaa fafamt ^t? aias^rc fts^ hci ^farcm srnnrc Ottawa 
af?isc'& NaOH ajaara amt am ^tat; aiK? ; am i ^ 

(a) arc, vamsirc UwtJiftas 4fm [hooc (Choh) 2 cooh] a rcaa arc a$ftas <$ftm 
[hooc-ch 2 -c(oh)(cooh)-ch 2 cooh] To; ssm*ta rca? aa rcrc ata^a^ a 
af^as hci aar arc arc 4tat.aiwi am i io% Na 2 co 3 garcm aaarart catatfaf&rc 

SWPf ^ I 8 

^ST^r^T - ^P l ^ l bPl er*3 (MCQ) 

a-i mcq: atama ajPi^ibPi er»t (simple mcq) i artarcm « a^ataa ^®rca * 

i i ^ can Na 2 co 3 aa— 

W 98 g (a) 106 g • (a) 100 g (a) 40 g 

a i >flw cata Na 2 co 3 4 a'jm a^att ?a— 

. (as) 6.022 x 10 23 (a) 22.40 - (a) 106 x 10 23 (a) 6.011 x 10 23 

*01 Na 2 co 3 3 aa vq hci sarcm tJi^iJarcm rcam aa— 

(as) faatta varcs? (a) GPaa^ajtfaa ca) Wata (a) Uwfta rcs 

81 ai 2 o 3 vsm <pvo ? 

(a*) 3 (a) 2 (a) 6 (a)- i 

<t\ lOmLo.iMHcigaarcs^ aaarcm wm i^irctam NaOH sma sircmR arc— 

(as) 20 mL (a) 10 mL (a) 30 mL (a) 25 mL 

4> i stp rc 6.022 x io 23 ft co 2 aarca vsiam attrca arc- 

fa*) 2.24 L (a) 0.224 L (a) 22.4 L (a) 22.414 L 

All e-books & Software : www.tanbircox.blogspot.com 



333t 


*be 


3 I 500 mL NaOH 53E3 40 g NaOH 314C3 53t3a 33313T1 ^C3— 

W-1.0M W2.0M (D0.2M fl).1.2M 

h 2.0Lg^: e t 212 gNa2Co 3 gft^ <414^3^^ wrran^— 

W 1.0M (3) 2.0 M (3) 0.5 M W1.5M- 

<& I < pI^C* 1'S v lli1 i iMRs j 4s 12 I 3>33 2 C^M 4ls*1 isle's WI4IU— 

(4) 2g 41^3 (3) 12g 4^3 (*l) 24g 41^3 (t) 6g 41^3 

bo I 32g W5 C3f4TO— 

(4) 1 mol «lfl|«rt (3) 1 mol '5|%®f3 *BRtt 

(3) 2 mol ^ (3) 32 mol qflltlH 

bb I 1 mol $c*i<fl5»l <1*10*0 MI4T3— 

(4) 1 mol (M) 1 4jraiW> (3) 1 mol (3) 1 51^ 

l 1 mol J— 


(4) 6.022 x 10 23 ft W1 (3) 6.024 x 10 22 fl> 3*33 

(*r> 1.66 x 10 19 ft 3*33 (3) 6.022 x 10 26 It 3*33 

bo i 10% Na 2 co 3 53t*i?i c»ir*irs 333taiT 313— 

(4) 0.9434. mol kg' 1 (3) 0.9434 M (3) 0.9434 mol L~ 2 (3) 9.4340 mol L" 1 

b8 I 44ft C?H%1 SC'S Jlc4lc3S 3l*Rl3 10 RRc»)h/l*ftl*l ®,c*i 4ft mg dL _1 4<K4 4^— 

(4) 18 mg dL- 1 (3) 1.8 mg dL" 1 (3) 180 mg dL" 1 (3) 280 mg dL’ 1 

be i *11^ ♦nPto T3B?n.031 il 3tftt4 30%^ 3^ 36.4 g 333 ^tQTn <33 i i 

’iiRco *i3<3s *i'®<psi 3 R»jI 3 s*'® ? 

04) 3.53 I 5 *!) 35.34 (3) 0.353 (3) 3.05 

b'isl 180 g ip4W<4 540 g ‘'Ttf^T® 3%^5 >3 53<3 Sp4t<33 <313 44? 

04) 1/30 (3) 1/31 (3) 30/31 (3) 1 

b^ I 882 g ’llRc's 180 g ftft 33H 33I ^ ascH ftft 4 3lR3 <313 4JJK3 44? 

04)0.02,0.98 (3)0.01,0.99 (*0 0.2,0.8 (3) 0.1,0.9 

bV I 500 mL 0.5 M <pP5<p <3141 333 <3<4 44 mL <4ftf <*1131*1 53*1 £4ft 43T3f<3 ? 

(•Cy 

(4) 2,500 mL (3) 2000 mL (3) 5000 mL (3) 1350 


bcs I *1S C 1 4R'b 'Q ^1S®1 TlS 3SC‘1 s t>l^c5*1c*1 SISK'S Rc^*l<P 33— 


(4) 1®ft3t3 (3) ftrai$3 «row 

-bo I stlt^nR *5 tT 5T6 35t< C4T33^Tt ? 

(4) Na 2 C0 3 , 44111*14 4ftp5 
(3) Na 2 S 2 0 3 , NaOH 






(3) C43343Jl1#H (4) *5ft 

V". 

(3) KMn0 4 , K 2 Cr 2 0 7 ( 

(3) HC1, K 2 C0 3 


3-b MCQ 44 &MHHI l b 1 (3) * I (4) vs I (4) 8 I (3) <t 1 (3) 4 I (3) 3 I (3) VI (4) 
S» I (3) , bo I (4) bb I (3) b*l (4) bvsl (3) b8l(3) be I (4) b4 I (3) b3 I (4) bV I (4) 
bit. I (3) *o I (4) 
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^ MCQ t (Multiple Completion-MCQ) t « 

srarm * 

b i sr^ra g^«t 'frsfecs c^rpi *if^Tc*t g^ ^ Pi<3M g^*t wi 
(i) <x\m g^«t, (ii) csrmm g^«t, (Hi) csrmjfwt wnsir i 
C^ig ''i-wl'Uld g^«t ? 

W (i) « (ii) TO (ii) « (iii) TO (i) « (iii) TO (0, (ii) * (iii) 

*i stp cs co 2 « h 2 *irn?ra cw 'smrsg 22.414 l ^ (Mq h 2 
— 

(i) 6.022 x 10 23 , (ii) 6.022 x 10 23 C«tC^ (iii) 6.022 x 10 23 C^Pt I 

c < ?l*tR> -'ilX'?? 

TO) (i) TO (ii) TO (iii) TO TO 

'DI KMn 04 3*1 f®|v£ *tg$; 4l^*t — 

(i) f^TOi ' 3 Pwra •‘tto'srr TO3 gf, (ii) flMkP^P P&fl <pch, 

(iii) <^fi5s ^jI^UjP^I 'Q qlsl ^ I 

c<pl*tFD >iT^<p — 

(*) (i) « (ii) W (i) * (iii) W) (ii) « (iii) (3) (i), (ii) « (iii) 

8 I K 2 Cr 2 0 7 ~5*\ STT^tft ^RW 4ft— 

* 0) f^i mmm, go ^ $*rmH m\ ^ ^rr, 

(iii) 3N*iP«? Pfoa *Tt I 

wpft — 

(*) (0 « (ii) W) (i), (ii) « (iii) W) (i) « (iii) (3) (ii) « (iii) 

<t I 882g HlPc© 1 mol Na 2 C0 3 Na 2 C0 3 4?J C^hlPift *331 1.134 (Sftn) I 4 y^tftfl— 

(i) *mi*ll *W, (ii) 5^ 'Q V »C5W •Tt, 

(iii) C^MfPftd CKil WhlPilwj ^P*fT C^Pl I 
c*Hft ^c<3— 

W (i) 'Q (ii) W) (ii) <3 (iii) (*t) (i), (ii) <3 (iii) fa) (i) ^ (iii) 

'b l 1 mole Na 2 C0 3 1 L JMc*P Pc*l HlP (TIN <PCS 1 L ^*T I C^Tfn 3 c<jNj 

^t— 

(i) 4ft 1M S^t, (ii) ^WRJT P^, (iii) C^hlPFUiq CDCil '^P < Tf C^Pt I 

C<P\*\\b — 

TO (0 'Q (ii) W) (ii) <3 (iii) (’O (i), (ii) ^ (iii) W) (i) ^ (iii) 

°i I ^— 

(i) ^Pc^ (ii) (iii) 

^C<l — 

W (i) « (ii) # W (ii) <3 (iii) (fl) (i), (ii) « (iii) (3) (i) <3 (iii) 
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v i 'aur*la wmi?if^ 33TC^3 ^tjj. •p|t^_ 

(i) *tt41$fa 4ft3 33*1, (ii) «ww 413 033, (iii) 3^* 1 4 KMn0 4 
C4I*jf^ ■H1^ < P ?C<? — 

W 0 )* (ii) , • ft) (ii)« (iii) ft) (i) « (iii) ft) (i), (ii) « (iii) 

MCQ tfu'^unrw 8 b I ft) * I (4) vs I ft) 8I ft) <? I ft) (4) 'll ft) V I (4) 


3-vS MCQ 8 43jf%f%4 3%Pft ll >Pl aft 8 

b I ‘A’ 313 C3tft3 4T e tft4 38C4vt> C 6 H| 2 0 6 I ‘A’ 413 2 ftft 48 C313 ’llPlC'* ij3t$vo 3531 3?l I 4 4ftT3 
(b)« ftj 38, sfftjj $33 3ft i 


(b) gt33 ftftvsjjift 33 — 

(4) 0.4 ft) 0.04 ft) 0.94 ft) 0.96 

(3) ftHflfc 38j.<p's 33 — 

(4) CHO ft) CH 2 0 ft) C 2 H 4 0 2 ft) C|H,0, 

* I <413 ft?3 <3tft3 *fm44 33 CH 2 0, ftMf&3 2 <313 2500g 3lf3<4 S%^5 431 8ft I 4 ^ftT3 
Ifclfcw* fttra (b) « ft) 38. srcsf3 §^3 3ft i 

(b) g3 c tf&3 <31313 333131 44 3<3— 

(4) 1.8 ft) 1.4 ft) 1.0 ft) 0.8 

( 3 ) 41 e lfa4 '53 180 3,<*1 <3ftft>3 41®lf^4 3^£*?vo 9.C^— 

(4) C 2 H 4 0 2 ft) C 2 H 6 0 2 ft) c 6 h 12 o 6 ft)C 12 ri 22 O u - 

vs I Pk&$ *il3pit4 853J £331 331 <31>-1 <3 <3T>-2 ' 5 T^*TT3 e t 4ft Pic&s (b) 83 ft) 38, Sf<?|3 &Qfl 
31831 



5J14lt6 <*HPl3 43 


C^1b-1 

30 mg 

300l6ftt43 

<36-2 „ 

36 g 

lOOfi? ^P5<q 


(b) <36-1, Stfeffr 3T4<3 Sfft1W%I C-^Ml^ 3ftTt— 

(4) 50.183 x 10 18 fl» s ft) 5.0183 x 10 18 f&; ft) 5.08 x 10 18 fi>; (^.2x 10 18 fl> I 

(3) <3T>-2, whir; 3l$4 3<3; 3f% <$1T>T3 3tf3 4^3 3ftJt— 

(4) 1.2 X 10 21 f&j ft) 1.2044 x 10 22 fl>i (3) 1.2044 x 10 20 16; ft) 1.20 x 10 21 fl» I 

3-vs MCQ-viRT (STOPlt 8 b I (b) 3, ft) 3; * I (b) 3, ft) 3; <ffl (b) 3, ft) 3 


9 Id: www.facebook.com/tanbir.cox 


£3 Page: www.facebook.com/tanbir.ebooks 


® Web: www.tanbircox.blogspot.com 


?! 3 ! MW (bUHV 



























G 


wf<r^ l^nsmr 5 * 

OXIDATiON-REDUCTIOIN 


© wra e t-ftwm e f, m& s «ra^^«pr ; 

© BfW't—RwrlSC‘IS $C®l < W>*?lil *J'© < tl k 1; 

© sns«t rs?ijt , ^m e i-ftwra c t ftfinn ; 

© smR Rt?ut MfWwa rw ftO?rc4S c^rtr 'SRRrc^s ^4-, 

© KMn0 4 ^ ^TT5K^T T5fm e t-f^Wt?I c t 
© K 2 Cr 2 0 7 >3<J RfWU ^ftsR-'ftWtsR Hftd>“R; 

© 'sutai^H^* wra e t-'Rwm c t Ui^d?*H ; 

© wBR-fteritwOO^ awitift* *mt i 

<?.i i 

Introduction 

?PTRFiftHji?j '5fmt wtft, ®tc«ij Rwffo t<0m>ui*c4 44 «jcti cs^tus Os$ ^ 

Rtt»tf^i ^?rcsi 4 ^ ftOtrt ^ cg% <ukjjjfbC4 ?r^i fcowj <u ?r ROtiid 
TOT ®tl?) e t- fa^rlsR ftO?]T (Oxidation-Reduction or REDOX Reaction) 44lt> R(.*h RfR Rf*f4t?l 
rtc? i ^ wm-'ftwra't R0$iiR!t4 RRjfspp 'iiijsjfBsf 'm^jg ^ra ^rtt*5 s sron«tr^3t 
rimfii ^f ^ i smH-fasmR ifwt frOtrtir ^ wr stew *tv?t fastm Rt ri 
f^tsT^ ^tvft ^IjH nK<t Rt I Tit Sfm-f^FTiW OOtllC* %FST (REDOX) 0Out'S RtR I 
4 REDOX »t*rflfr t«R ^j?f *f<1S RED CR?Tt Reduction RR <W&, RtR 

dR^ ^RR R?»t ^Pft<? OX CRTTt Oxidation RR CTC4, RR ‘RFtaR’ | 4 R«mt3 RRR- 

R' e rls e t -h**)(*•< *F5RR (RRR WR*1-faerlSC'R ’jfll'O'i i|Ve«q|vi S RFR*t- RerlscRR $CR^J%I R^SRR 4RI 

tC*R$%l W#%^s dlRlilP)4 *t e Rt RTCRtSRt 4<Tt 3 RI 

<t.\\ ^rt m*n 

Classical Concept of Oxidation and Reduction 
SflS^-OatlscRR ’jsl'S'i Rt?t«tT Rtf5, RfER <SRR iflRfa dMI«Pl4 OOill Rfl^S 'SiOb&M R1 
^IjHj 1 IMI'«|4 CRtR RT Sfffa \*T4 ^RRJ CRtR Rt CRftRR RTW R^WlOt4 RR Rt RttfS 

Al$t\!)lMH Rt RRJ CRtR ^5%<? «RT^T4 C^N ^t ^RT4 WH C9TC4 ^r*RTtOc I CWT, 

(4) «|Ok«m R g ^fFT H S 

c (s) + o 2 (g) -> co 2 (g) I^t^Rwm'ti 

2H 2 (g) + 0 2 (g) -> 2H 2 0 (g or /) [ ^Q&rWHrt WR't ] 

CH 4 (g) + 20 2 (g) ^ C0 2 (g) + 2H 2 0 (g) [ 'ftWPR WR't ] 
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(*) CRftTO R?CTRR 8 

2Na (s) + CI 2 (g) -* 2NaCl (s) [ WlfetllWd Wf?Ft ] 

2FeCl 2 (aq) + CI 2 (aq) -» 2FeCl 3 (aq) [ FeCl 2 -4? WW ] 


(»t) Rffa yrcTO r^ctrr g 

2FeS0 4 (aq) + H 2 S0 4 (aq) + H 2 0 2 (aq) ->• Fe 2 (S0 4 ) 3 (aq) + 2H 2 0 (/) [FeS0 4 43 Wtitf]. - • 

Zn (s) + H 2 S0 4 (aq) -> ZnS0 4 (aq) + H 2 (g) [ Zn 43 Wt ] 


(*0 ^itcgiwn *mrn c r g 

4HC1 (aq) + Mn0 2 (s) -> MnCI 2 (aq) + Cl 2 (gj + 2H 2 0 (/) [ HCI-4S WtfFt ] 


(«) totstr ottcto g 

2K 4 Fe(CN) 6 (aq) + Cl 2 (g) -» 2K 3 Fe(CN) 6 (aq) + 2KG1 (aq) [ K 4 Fe(CN) 6 -^ HBH ) 

Wt3*t Pi'stls't (reduction) I <ffJR 

<a^R» aRUiPi* PiOui rtfs *i$cg!WM rt «mjmj TOTOr* dt*r rt R?3)f ** 
'SlfalWM Rt ^5%<? ’HFSR 5 Rt tjrr Alfa'S to1 C*ITO, 

(*) j ft lg t WM g 

Cl 2 (g>,+ H 2 (g) -» 2HC1 (g) [ Cl 2 -na ftWGH ] 


(R) *RW <tflR RV*lt'SM 8 

HgCl 2 (s) + Hg (0 -> Hg 2 Cl 2 (s) 

Cl 2 (g) + 2Na(s) -> 2NaCl (s) 

(*t) RfacsM g 

CuO (s) + C (s) -» Cu (s) + CO (g) 

(R) ^f^<5 K'm* dflR 8 


[ Hgci 2 -^ ftmw 1 
[ ci 2 -«flsi fanw ] 


[ CuO-'ilsI ] 


2FeCl 3 (aq) + SnCl 2 (aq) —> 2Fe€l 2 (aq) + SnCI 4 (aq) 

(«) ^'TFST^T* x 5f*i*ll4 c t g 

CuS0 4 (aq) + Zn (s) —> Cu (s) + ZnS0 4 (aq) 






[ FeCl 3 -43 ftWRH 

c5^ 

^ «w» 

CuS0 4 -dH fiWBW 


I ’jsl'O'l ii'o^lci 'Q Pl'stlss* 

Oxidizing and reducing agent according to Classical Concept 

wtro* g c^r Wem C 3 to *ri$ rto cth wfop TORt^ opr iu i wiwh , 

RfarcsR Rt i K e iT5R s ^to twtft c*tkr cro, RTOt c^r TOttf ckcr 

CTTO ^I^Cglt'BtH Rt TOF5P? ^TO R*R1?R RC3 fctlTOW WtTO TOTt TO I CTO- 'ft ml* 

Rfacro ^tgrcRcro rw sjzm ^ttcgtcTOw wtf^® ^3 wrc? 1 

2H 2 + 0 2 ->2H 2 0‘ 




































Si) atajfta aataa-SMa a<3 
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$tgatat*lJ Wtaa aatf F 2 , Cl 2 , Br 2 , I 2 , 0 2 , HN0 3 , $8*5 *TP> H 2 S0 4 , KMn0 4 , K 2 Cr 2 0 7 
Mn0 4 - « Cr 2 0 7 2- ataW ataa), aia-aal$®a^a, ata-afe « ^Icis aataTja I 

l>*na* i wh ca aa aatf aaa wr aaftfca *i$«aic,*M atRsf^-aRFsr* ^mat^ 
at Tjaa caftta cm a«taf C^ta aattf WW a%ffSa at ^t c tT5T^ *taat^ at a^taRK 

«lW?rca fa«m<P aRt ^ I CT^R PlCt|t$ R&illfl SnCl 2 m\ FeCl 3 tftta 5 *^1 

WT#5 atat5 SnCl 2 'STRRH (III) CtflsJI^W frsfrf^s ^ Rtaaa (II) «plsl$W> jjatsfa^ ‘PCfJC^ I 
'si'Ai'R SnCl 2 Retlfl'P I 

2FeCl3 (aq) + SnCI 2 (aq) —>2FeCl 2 (aq) + Sr.CI 4 (aq) 

^tgatataj R^wc-w rwj via ar^a^, aaa arsasja, ^ftcstwa, aa^a, co, h 2 s, so 2 , 

HI, RRttaa (H 2 C 2 0 4 ), SnCl 2 , laUW 8 ^TCTS Wt $W«ICTMJ I 

fcwataw ca, a t m+ay aarrai «im<w *nffr» amta ana ftra ft«rrt3l« aa i 

aasf*k«p Pwln^-n^. CRta aiHta* Pralfita *Pflts aaa f*TCR 'wlfo'© aaI 

(t .^..^, I atU;—■’isl'i'i a'oala a^aks ^ 4 jNJT 

Oxidation and Reduction occur simultaneously—Explanation based on 
Classical Concept 

Wfft, C^R Wf^P *RT$[ ^*[3 WTf?F5 WI^ ^ ^5%^ 

WR ^*RI ^5%<s *H|\$|<p SJ^t ^E?I I 

‘ p nn wrf^s ^ i wrtc* wr ^$Rt *rrj^ 

SR«t W ^5t R«rlfivs 331 4 ^5?J v jQ^£*i f^rmi 3EC> <*ITC^ I 
Ptom amt ^t ^art amt am i caaa <a#a GFiaitwa ^ 3 ^«t ^jhr cgrmt^ g^«t 

^*1 < PSt T l 3,h<?l >i^sr C^RIR (.{plsl^vs 3^*1 'Q ^j|[^«p OTill^'b 0^*t I 

2FeCl3 (aq) + SnCl 2 (aq) —> 2FeCl 2 (aq) + SnCl 4 (aq) 

■sum t >a f^trm ^ afaft '^nra^ a^n<^ optf^ a^n<3, % i ars 

w ^ unf^'i ^ic?.'^^i ( 5. ^'pfD *ni^<p c{pils*i 'ojia "p?ii i ^ 

Fcci 3 ^ i 'sia^tc^ %$ afW A»*t a?ret^75 a^n^t »iqjf % i 

W&m tr«i fN *Bwt^ ^ap tjuftwfj 5ra-i3 ca^ '5i<h«, Snci 2 -^ «rraa w? i 
^ ^ aantfa fawraa «'siaa aarcfa wraa ^ ?m ^ma-fawraa at5^ i 

<r.\o i ^m«r 'q 

The Electronic Concept of Oxidation and Reduction 

^i^as tcaa^% ^Fsam 'si^mra, ct nRi?rf^ ftte r mi i a^rt^;, at ri?h ^w«p5h 
'sjH at a^a acs; <pta aaat^, ^rttia at ^azaa aat^ra t»i^ ^Pa a in, ^tta wlaa aca i 
atata ca a i a i tiPia> t^rrm caaa aaat^, -qaa at ataa ^ta^Pa ataa w s to a^t 
aaat<3[, ataa at ^aa ararapp v&i ^P*t at aatara 5taf sta am, ^p Prmaa aia i ^saR 
^ma-lawtaa fal^mra a^5ai> tcaa^a ataR-aan at a?fir$ aaataa at;»a tun^cm armraa 
auPi 

^amaa-i i carffeam <3 carf^aa-iatasam catena GFiat^s ^a 1 

2Na (s) + Cl 2 (g)-> 2NaCI (s) 
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fif^ura wpitei 3131 oitffcsR erifdv* 431 C3ife3i3 3131 cjpiRh fwrf^s 301:3 i f^ 

3N*iPl<? wh wfi 'sps ^srrsi^t wtf3 < 3 , nft>*\w ^ fga^i ifai^i 3ifis5 s>«jc3 s 

Na -> Na + + c- (Wt3l); Cl 2 (g) -> 2C1 (g) 

ci + e- —> ci- (f^wra e t) J 

cutegR 13311 <33^3 i 33 i e jpF 43# $ci<w >3 ir i wrai 3 W toraoR srr 

f$W 13 l 131 I ^ 1 < 5 , Wt 3 l-f 3 Wt 3 :l $C ff 1 < PJjC' 1 SI *I 0 U(, 5.1 

£iks 1 -$. I 3113 *ihc<fci >3 ^13 53:1 1^3 1 TJ 3 C 311 3 * 3^1 f®rt 3 Ihwcuii 331 G «fl*ICb 
3113 ^J 5 T ^Ijj 33 I CW, 


C 11 SO 4 (aq) + Zn (s) —» ZnS 04 (aq) + Cu (s) 

4 RlWlftW) ?Tf51C¥ -HMt-Vl? (SO 4 2 -) «lUlMd C3R l(3<^3 33 3t I ^ «IWpl4 3 SI R&3# 
fJTOJtl C*R1 313 8 Cu 2+ (aq) + Zn (s) -» Zn 2+ (aq) + Cu (s) 

J'Tfc'sS cm t 313 C3, 1 5tT3l-'fasrt3l 1^0*313 Zn 3F5, Cu 2+ '5333S3 gft $013J>3 3R 

30TC5 1 '11313 3^®R3TT3 Zn 31^ Cu 33113* flWlf^® 37313 438. %5f '5flf33 31313 I ^53K 
f^Rtf&C3S f 383?1 (Tilt313 8 

Zn (s) - > Zn 2+ (aq) + 2e" 0Bft3l) 

Cu 2+ (aq) + 2e - - > Cu (s) (Rwrlsl) 


3133 G ^5(133 8 3fl3l-1>®!l3:l3 $t« l 33 t 5 l 3 33311 «|^*llW C3 33 C3fa, ^33 3t 3t?R 
f$follt3lW $S*13$1 301, 3131 ^ 3133 43° v C3 33 rfT3, "^13 31 3133 ftfo3l3lW • 

$7R3$1 3^1 3t 35J113£3, 3tfft 3^f$^t?T31 C333, 

Na > Na+ + e" 1 Na + + c ,-- > Na + cr 

Cl + e"-►Cl" J 


$1733 ft%3I3TC1 GPlf?R $OT3$1 33*1 30TCS; ^5318. C3lf31 33 WT33 I 333^3 & f3%3l3 
<Rlf$313 31^ 3^3 373tS; ^31^ dll$3W 33 (^133 I 


Pi til W133 G f^WBTC33 $1331 C331 31 8 
®ft33 8 i 1 1$tfl3R H33Jl3tlM$ KMn0 4 


fa*iM3 8 i I <Rlf$3R 3^3? Na 2 C 2 0 4 


3 1 ifttftiro Gi^rwi?, K 2 cr 2 o 7 


* I <Rlf$313 3lC3l3!3wt Na 2 S 2 0 3 


ol 3113 31313$, CuS0 4 


G I 1$l1’ i f3t3 '1t73t*5T$5, KI 


e.vs.i 1 $w$h W3T3 *Fj*m wm«t« fasrtsw ^tns <£bt 33Krt 

Oxidation and Reduction occur simultaneously—Explanation based on 
Electronic Concept 

Wl 3 e t-f 35 ft 3 i: e t 3 $m 5 %l 31311 3 T$ W 131 433 43 # 3 ( 3 l 3 f 335 S# 31 , C 3133 C 313 1331 ^ 

31 'SRR ^ 33^3 W 11 3 C 3.1 313 fl^ 3 5 13 W 131 3 C *3 433 43 ^ d&fjl, C 31 TC 3 C 3 R 1331 ^ 31 3133 
$t 333 j 3 131 333 1 3 T 3 t 3 CT 131 ^ tC 33§3 W 11 333 ^3 13 W 133 43 ^ C 3 I 3 f< tC 33^3 131 3 C 3 
^SlCT 5 WI 33 5 3£3 I ■^'osK 1 ^Wl 33 ^C 33 da 3 WT 133^3 W 133 5 C 3 ^ 33^3 131 3^3 I C 3 ^ 3 J ^ 3^3 3 J 11 
33 W 131 431 tC 33^3 131 33 13 ^ 131 ; ^ ^131 G 13 W 131 ^C 33^3 "IHI'flJWfl 3 t 1 K 3 43 $ 3 R 1 
3 # I W 131 G f 35 ft 3 l 33 $C 3 <fJj 3 ^ 33 - 1 ^ 1331 ^ C 313 R(d> 3 l 3 gf 5 ' 3 '?t I ( 333 , C 3 f 1 $ 3 t 3 133 ft * 
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-srenj wra c t-f^wm c t ftfaRra Naci taa* ^ i cR’tTRt rr t 

CU -> 20 ... isplfsH ^c'o CJFlfiR T fs*fl J ]tl 

2Na -> 2Na + + 2e“ ••• wm«t <4mai Na m JsWrapf) 

2CI + 2e~ - >20“ ••• -ftwiiW (4mat Cl 5»l 

<RT*t ^, 2Na + Cl 2 -> 2(Na + + Cl“)2Na + Cr 


£.81 

Oxidation Number 

«iRsl Wtft, (•isc'I’P ’ifJ‘)l k ] i C's C31TR Rt?lTt 'Q R*?tft RRR I fsfosls RTO v ls»ll^ 

<j'sH5 5.t w i < PJa*i Wffi <pcs, I5<p ^'il^l'F <pjialfi*i ^ 331 I csw.'g Wffi' WR*t 

^Tt if < i?nn , 3f& it wsr 5 Rt*BR *rhiw w#s wR«f 'sr**ir 

*m. w 3 a i 'strr 'stin^ *rnm% fateRi<ww 3 ^ §c*i<s33h st3«t ft* 5 Rr<j 

'SffRHR ^ 33 I <RS3? $W4JH sm*t ftWBtf RiR, ^R ^ *liRI‘ifDt<F ftWtf^S Rt ^«fl^ 
t>k^S R3R Rt?lT^ ^t<tl'4|4 WR*f W3R RTC3 3Rt 331 I ^13*1 tWR®t 3R WRCR f^tSfa I 

^fR*t ?r??rrt t c^H dt*f ‘tt ^tt?r ^R>s rr?i rwj $c*i«p5»i 3fRM-ehk»i« 

3R*J R?firt> ’is*il*Jc'® *i»il'fl|4 3t ak'djs ’’Tt^DTC^ if C*fc*R 'STt?T € f R?*fTt ROT I 

«ria«t RtRTt sale's RtRjks 1 cRWIil 3t 3RI R*f?T$ <mt^5 ^<5 alc^si sf^1% 'S 

Rt?m rr spFT*i m i *rr^ $t*i^ wr rrfi <ri^ wr®! Rt?m 3S; <rsr +i, + 2 , +3 

I/=Mdftt4 *m\ s l Sf3®t RRIR ®FR«t ^T^am 3S, <R*R -1,-2, -3 thrift I 

S‘ll3S‘Rjj , 1, NaCI C'©1^ ^9?ira ^I^JJ Na 9 RW^, ‘^C 9 R55*1 Wl^t <PCS Na + ' a dfl*l cl'of^ ^»Wj 

^80 It. ifl c<Hc , l Na-^?I WI?t e t ^t^Ut +1 I ^ v lflftc < p csplls'i 4<pfD 5 .c,=i < rJ^ sf^®! <pw Cl - ^TT?H cl's Is 

^ i T5?nt $ CTtw csFii^ra wra®t skjijt -i i c^it ^ «rra«f ^tit ^rr?i «w% 
trh, ^ (?n^ iu^^ t?ur; vtus *+’ ^r -’ f^ «n^p ^ i frq; wm«t ^rt?tn <ri^f 

^?I I 

wra®t *rc?ura mm ^wl^vbiw iw wi ^^nat «iuiR^ c^«t ^ra*t ^t?ur mm i 

wtn# CTtr’m W*f *pi ^ i a^*iw (w h 2 ,02,N2,ci 2 

<q wra®t ^tsn i ^ 'SR 5 «ini‘«ffwi ^t < n^t w«mi sfm»re 

^i?i e i ^rj i 

Rwrrft (Rk«t i 4 Bh-hha ^ <^H 

c4lc*is (‘its 1 (s^ ’lte e t csf*i I ^l^*t s*^c*i '^Is’^l ’is*d^ icUls ^ 11^1 <p^l R51 

4 cslc®is ®rl-st e t Rtsfrt (R3 s>sls •'i*)s ^c*Isi5h , i 1 iiA, ^f*R 'of^> < 5,^f‘ll'5|S 1 ’fsHl'Js 

tstrt^s 5.CSC9. <rc?i wt?*t-Rt?tri r?i ■ ; ??t ^ i cwi hci (Rtffl <^*h 115 

'fls 1 !^ s»cs ^c^tsiD'i c k iui#i s»cs ^ c'^lC’)^ ^(5 s“csc?. i (s>^ $,c a i < w5 , i '5ff*rs s 

^ e tt^ 5 csptf^ft^s'srf^R'sn^c%«t ^iWwwsi wra®t^wm +1 <wc#tRw< 

wra*f Rt?m -i *rt ^ i ^■^ v i 'tf i c ' < i h 2 o rfnw-^ftcjstwwfl wt?i*t R??m +1 'stfamw wmn 

^wn-2«Bn^ri 


1 (?) 

Rc*is j ii’^.k<u ct c^r CTk^i <rt c^r ci5lw< wR®t R??tn ^t trt?i t 

i I TTSlf^s ^ WSJR rn (RtPR WR*t RtsR ^RT I (R5R, He, Cl 2 , Na, P 4 , S 8 CTfWiJ 

wm®t 'SRTqff »pj | 
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*1 TO OTWri TOTOt ROT ®TOT FTC^iJ ROT I CW, Mg 2+ <TO.Fe 3+ 'STRICT 

OT*t ROT TOT5C5I +2 TO 8 . +3 I «l^ti>IC< Cl" W S 2 ~ OTMd TOBfl ROT ROTR^I -1 TOl -2 I 

vs i «n$ «vsftrr^ ^*tft® 'OTfl* dllw «n^a wtrot rot toi^ <3 «f«rrgw wra^ rot OTv«p 

TO I (ROT NaCl CTft*t Na TO OT 4 ! ROT +1 TO* Cl TO WfTOt ROT -1 I 

8 I RTOTO^t C^ CT CTftTO OTv^OTt C^lft ( ^f^ wra e t ROT TO .TO* RTOffo WR 4 ! 

ROT COT# ^RlM TO I (ROT HC1 CTft*t H TO WR 4 ! ROT +1 TO* Cl TO 'SfR 4 ! ROT -1 TO I 

<t I C%*R fjRWF TO OTHfatH Rf® ^■'tf^ars RR wf& TOTOfl WRI R*TOR CTO*RFR ffl I 
«IRtM ^Rf^TOS TO TOTO^jR WR^ ROTR CTOTOR ^tOTR t>lc 4 s ROT I 
'b i Lewi'S CRfaR Wf?I*t ROTf faR TOC^ I (ROT, 

(TO) ft IA TOv^TOJCTO ^<5, Li, Na, K, Rb fTOtfTO WR 4 ! ROT +1 TO I 
(al) ft IIA ^R^CTO TO^t** Be, Mg, Ca, Ba $®JtlRfl TOR 4 ! ROT +2 TO I 
C*t) A1 <ro wm^ ROT RR RTO +3 TO I 

CTO TO®R ewi NaH, MgH 2 TOJTC H TO WRI't ROTI -1 TO; lTO$ TOTOvjR R1W 

TO 9 ! WWW H TO WR«t ROT +1 TO I 

(«) rot 4 !® m to cRft*t vs[%^to wra^ rot -2; fro$ rr rtot$® <rot h 2 o 2 , Na 2 o 2 

$®T 1 ft -1 TO* RRR vsnn^vb ((ROT K 0 2 ) Rs^ TO I TOifl<!> R*CTO® RcTOHi TOCR 

toEtctofr wm^ rot f*»R toto ot 1 

(5) CiPlftWfl TOR«t ROT TO TO -1 To I OTTRI TOTCRTCTOFR CRRR TOWlCSM « «lf*IW 
OTJ *fm-'S TOTOOT TOTOfJ RTW TOR* TORCR TOTOCR OTTO ®R ^R«t 

rot -i to 1 


(ROT, AICI 3 , CC1 4 , CHBr 3 , AgF, Cu 2 I 2 , HF 21®f® CRftRt <Jlt*ll»*l TOTOflfTO WlfH TOa?trt -1 I 
®TO F-Cl CRtet Cltffa (Rift ®f^<* TOTOv^TO TOOT TO wm*t ROT -1 TO* C$lRt«R TORI TO«?«JT +1 
(R^CTOTj flJ) I R^ff5TTO v5rra8TOt»ilc.et»l CTTO IC1, BrCl, IBr, BrF 2T5% C%5«t ^tW!I 'sfv» < V 

’t*tl^ C#rCTO Wra e t TO^lJt -1 TO«.'5Rl1k OT 4 ! 3Wt +1 I IC1 3 , IBr 3 , IF 3 3^1% rttW Cl, Br, F TO 
Wt .^WOT-1; ^ I TO ?R?Uf +3 (^rfB *pl) I 

(<) wm*f ’Ttam « rftr*ra cott% toto «rt»^j — 


i I TOMlfefe* *n^5J 8 CW\ C^?ra COT^t TO VS1TO ^TTW TOOT TOF51 1 COT% C^R 
TOF?JWt Rt atf'fFSIWt (Rt I 'TOaftt* COT (RtC*t COT (RtCTO OT*t R<?Uf TO7® 
cothtk, art OTt 9 iot^t® ^ sr^s « Rt^dTOT vs^iil toto ot i ^t?rrt 

^Hlvii^ Rf fn to® 'iicji i 

MgO (RtC 4 ! Mg TO TO 2; MgO 4 Mg TO WR 4 ! R??Ut,TO +2 I ' a (*l^ v l'»lc^ 1TOTO 

(CH 4 ) C%«t C TO COTf^t TO 4; CH 4 C%R C TO OT 4 ! R^lTf TO 

^ 11^f%g c^trn cOTf^t 'Q wt?r«r % to^ ctRto to^ cot?^ toto 

WR 4 ! •R 8 ?Ut TO® OT^ I CTOR C<T1 C 5 ! <^1^*1 u'jc^l'^l TO COTr^t 4 TOTO Pic*|l'S 

TOt^CTOT TOt?! 4 ! "TOTOOt 1®^ 1®^ TOTO^ I (ROT, 




i I CH 4 (f^RTO) 


vSftTO R^trt 

-4 


Wt?! 4 ! R?TOt 

vs I CC1 4 (TO^ O^ROTtt®) +4 


*i c 2 h 2 (5to$TO 


0 (fU) 


-1 


8 I CH,C1 2 
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«i ^^t 9 Ut?r i crTerr crrt^ rr rrr i aftera ^tirr ^t^itt fejjftR rtt® rtcr i 

CTRR CRM ICR I Cv.^R 'SWt^'5 (Fe 3 0 4 ) CRftR 4Rft Fe-4R CRl®(^ 2 4R?. RRR Tjf& Fe 4R itc'ojc^s 
Wl'er^l 3 [RIsR Fe 3 0 4 = FeO + Fe 2 0 3 ] I fR^ Fe 3 0 4 Fe ^ erWR R*RJT + 2.66 I 

8 I ^fTRRR^RTt % CR1R fttRR CRftRR CW1 CH 2 C1 2 (fe1$ERTMfRCRR) 4 RT^R 

rrrfjr wra e t^??tTt ^jrj rc$ rtm i fR^ crr dJfara cRtot rrrt^r cRiw^t RRRfe ^rci rr rt i 

fcRlRR*t b I KMn0 4 OTft*t Mn 43 RrtRR R??Ut 13 1 

RCR RfR, Mn 4R SfRH R*RTt RR x I KMn0 4 CRftR K-4R WR't R?RTT +1, RfSTCSftRR WTRR 
R'PUt -2 I CRCR^RtRMfalH CRftRR CRRTC >t4^lU WIRR Rt?Ut *JRT CRCR^, + 1 + x + (- 2) X 4 = 0; 
^$5tlKMn0 4 CRftR Mn 43 WIRR RCRTt x = +7 I 

SiksR $. | RTRRTWTERfr (Mn0 4 ) ^t?I7R Mn >fl?f RrtR*t Rktft 1*^8 RR I 
RCR rIr, RIRRTtRlTlTTi; (Mn0 4 -) RTCTCR Mn 4R WTR 8 ! R^RlT RR x I RRR 4Rft Mn 43 WtRR RtRTT 
4RI bldft 'oiI^c'Bf'i RRRT^R RIRR R*RJ 1 R (R 1 , Up s 1 ^ 'aikcRsT olc^rd RR 1 R -1 4.M t 
x + (-2) X 4 = - 1 
RT, x = (- 1 + 8 ) = + 7 

Mn 3?T + 7. 

$RTR?H vs I K 2 Cr 2 0 7 CRftR Cr «fl? Rf^R R^tJt ftrfa 13 1 

*TCR Rfo, Fl^ftfR m *!(JlPmR Vbl5.0»ltHl5 (K 2 Cr 2 0 7 ) CTftR Cr->£R WRH R90T x RCR, RRR K 43- 
RIRR RtRJT +1 « RfatttrM* RIR 8 ! RtfTT -2 RCR ’fit, 

(+1) x 2 + x X 2 + (-2) X 7 = 0 
Rt, 2 + 2x- 14 = 0 ’ 

Rt, 2x = 12 

Rf, x = 6 ; /. ifllRBB K 2 Cr 2 0 7 cfllPt Cr 4)? R 1 R«t R?RJT RR + 6 . 

% 

$RtRR*t 8 I CRlf^R CRft«|*l$fe C1 2 0 7 Cl 4JR RlR*f R«RJt RR? 

’TTRIRR ftRR RCR Cl <4R RlRR RtRTT -1 RfeRTR ^RT ; ^<p'o<q ^E%«, 0 'Q F <5R RfW 

Cl ^ Rjt^ 5 ! RR I ^CPCii) RfR 8 ! RtRlt -2 >flRl Cl <4R WR*t R^fTT •RT^R 'Q x RC *1 RfSRt 

Rlt- 

2x + (-2) X 7 = 0; .-. x = 7 

C1 2 0 7 (CSPtf^R CR*frarart^F) dnw Cl 43 WR*t R??UT RR +7 
fcRtRSR <t I CRSMRIWI (III), [Cr (CN),;] 3- **!!?^ Cr 4(R WtR«t R?RTt RRI 

SRS RRHlU RR ^15 r RRR 1 4 ^f5R RRIR RRRtt® RfTR (CN“) iR’tlT® Rt tlRR^R 
CRfRRRlft ruRj RRHlRVb RBR (CN - ) ^ RtCR I • 

‘SCfWI RRHI^vs Rt?R (CN~) 4R FT^ RT WRR R??UT RR -1 

Cr 4R1 WR't R«?UT x RCR RR?TT IrR^o RtfR- 

x + (- 1) X 6 = - 3; /. x = 3 

.-. [Cr (CN) 6 ] 3 - RRTR Cr 43 WRR RSRJl RR + 3 

'RI^IRIW (b) H 3 P0 4 , U) HC10 4) (o) H 2 S0 3 , ( 8 ) H 2 S0 4 , ((f) Na 2 S 2 0 3> (fe) [Fe(CN) 6 ] 3 -, 
(a) [Cu(NH 3 ) 4 ] 2+ a^T% CRtR <3 RnRR^R CR^i crT^ wrr R^UT RTRtR Irk W5 rrrt rrt RR I 
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^ 5 #, <RtFt o ' 515 ft ctIfr wf R 85 ji 55 v i 5555 R8?tn fare vre- 


(» H 3 PO 4 

(*) HC1O4 415 <3*rra 
(\d) H2SO3 415 c^rra 
(8 ) h^o 4 415 C5515 

( <t ) Na2S 2 0 3 4)5 c^«nl<J 


8 (+1) x 3 + x + (-2) x 4 = 0, 51, x = 8-3 .\ x = +5 

8 (+1) x 1 + x + (-2) x 4 = 0, 5t, x = 8 - 1 .\ x = +7 

8 (+1) x 2 + x + (-2) x 3 = 0, 51, x = 6-2^.-. x = + 4 

8 (+1) x 2 + x + (-2) x 4 = 0, 51, x = 8-2 .\ x = + 6 

8 (+1) x 2 + 2x + (-2) x 3 = 0, 51, 2x = 6-2 x = + 2 

51, X = 6 - 3 /. x = + 3 

(5) [Cu(NH 3 ) 4 ] 2+ 4)5 C5515 8 x + (0) x 4 = + 2, 51, x = + 2 x = + 2 

y$<tj 8 'NRR OR OR C5tFl OR <.»ik»is Wt5*t R85T1 585T1 <R5f 5T5 I C555, 


(®) FeCCN)^^- 4)5 C5515 8 X + (-1) x 6 = - 3, 
* 


+2+4-6 +2 +10-12 + 

2Na 2 S 2 O 3 > • Na 2 S 4 Og + 2Na + 2e 

cxrR>«|ii 

«rrarprr»no& dSB i vnmml ? 

4 $ MPfonui s-^ra tfs wm«t R8?m 5 «tofi +2 2.51 ki 3 otoi K -415 «n?rt ^wit +11 ^$ 518 . 

1-4)5 1 Stl<1 e t 5855 - ^ I 4) R5 t’PWi W!5*1 58555 v tf?i<i'£*1 5t5l5*t f555 ^1511t?Tf5 ^51 'srfT5*11 4)£55 
*flM*0 R35TO C50 Sf^5 Wl5«f R8?I5 f¥f5 ^51 515 I 


(*t) ®rt 5 «i srumtRt 5 j 53 1 5 

(i) ^t«r 5 C5ft*t5 RRWl, (*) WTCR-fasfntt ( 1 ^ 5 *) P& 5 I 5 P &505 651515 Ptf 5 , 

(vs) ^rlsR-Retls 6 ! (Rivssi) P&jjIs ^5)^SC*1 J l*l'o| RT*R ^Ic^t ®tl5*1 R855 5T5515 <wil 55 I 


i I 5lt®T5 8 tf^^ C5tFI5 4otflO Wl?H 583jlfaPl<i> C5ft*l5 'ih<r*ic e t5 C5515 

5R 831155 R8*l5ftf 5 f$ C5ft«l5 RTC55 PICT , '5R’ (ous) 4)58. C 5 pt 5f15«t 58555 C5tFt5 RTC55 Pt5 ‘t5* (ic) 
8T5J5 6515 ^51 4JTTO) 58 f*T$ 6*rlF!5 W15«t 58.55 65RR 58.55 5151 65tF!5 5t «|lilWfl 

51655 *15 35TOB55 6551 55 I ftt5l5 65tFt5 5T655 6*165 , 'STlt®’ (-ide) 4)58. 'slftWH’TC. %Rl5 651655 
51655 t*k<l -4)? (-ate) 515 I WI5*158?UT F»f^<P 5 tW 5 651655 4) 5^5 5T5^5*t *f p 5 Fic < P Albert 


Stock 4)5 HWl'i'iIc.a Stock System 55! 55 I C555, 


3t*5t5 Ca 5 l5l , ^'B, 
QP151^, 
C5t. 5I5C8FB 
C5t. 5155^ 


Cu 2 0 55*115 (I) KMn0 4 

CuO 5S*f!5 (II) 5^5, K 2 Mn0 4 

PbCl 2 C55 (II) 015It®, K 2 Cr0 4 

PbCl 4 C m (IV) 015ft®, K 2 Cr 2 C >7 

Na 2 S0 4 C5Tl®5m *lhc<fl> (VI) NaNC >3 

Na 2 S0 3 C5lfe5!5 5l5Wl> (IV) NaN0 2 

^ I Wt55 5^rrt5 Rtttt Plf>5C45 C5IC55 ^*m^5 5*1^ 8 Wt5«f-faert5«r Pi(^515 
'Wl5t45 (0^5 5551^5 ^l5*t5?«lTt5 5^C5tt *fPT5^R j^«t l 5C45 (0#5 555PJ5 ^!5«t5??Ut5 
5^C5lt *ff^5'^C55 5515 551 4) p(55 5?$ C5 c^R Wl5 c t-f^!5*t f5%5t5 erln^ 83 ftwi505 C5t5*T5 
f5<f5 555! 515 I C555, 


’I'ClPlJIR 5TWTRt (VII) 
*ltlPl515 5JNIWU (VI) 
5t!Pl5R CfflCTt (VI) 
*ll>lPiiiN v»ltwl(.*io (VI) 
(Rlt^RR »iltuJ6 (V) 




C5lf®5R 'lltdJ'G (III) 


^5155*! > I W!555 *Rt< ^Sl5 *lt! Pr5R b \ \r.$ \ LHtin 5R5 P l 83t l 54 *Rt< C*RTm R5t*f5 
f^%5!5 PI>5W5 C5R15 55P3*ft\5 8 

4) *liJlPBlR !5ltO!W5 K 2 Cr 2 0 7 5C$ Cr (III) 55 s ! ^*1^ 55 I K 2 Cr 2 0 7 4) Cr 4)5 ^15®! 

58?|J! + 6; 4)58. Cr (III) 55Ft Cr 4)5 W!5«t R85J! + 3 I ^55f8, 4) f^5!5 srf^ Cr 4)5 4) R8?R5 

4:5t ipim (15-^ 
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v lEM v $H (6 - 3) = 3-1 01K 2 Cr 207-4 ^ O^lfml 1 ! TOTOI, TOS., OIC^ TOM CsrfS 
3X2 = 6 I 

TO?1?OP (II) TO 4 ! (FeS0 4 ) Btlft'S ^ 'ailiJSM (III) TOt*t ??1 *3 C?tW «ll«MC«ls 

tom ?mjt witfw +20 + 3 ; ^jtortom tout? ®rfTO^? = (3 - 2) = 1 1 

0JE5^ ftfoufofOl TOM* O RTOM5 TOM ^WBW , #^I TOM 3^5 tOT, <? IWJ5, ^ 

K 2 Cr 2 0 7 4? TOM ?? ^ TORM (II) TO 4 ! (FeS0 4 ) ftfrst ?TOM I 'stfft ftfe?T? K 2 Cr 2 0 7 0 Fe (II) 
TOM? OTM1?^TO5?J? 1861 

K 2 Cr 2 0 7 + 7H 2 S0 4 + 6FeS0 4 -> 3Fe 2 (S0 4 ) 3 + K 2 S0 4 + Cr 2 (S0 4 ) 3 + 7H 2 0 


&iu?*t * i torm (iii) omttss? tow AM (ii) omitw? 01>m? ft One*? cvito? 

tflc^wi (III) omits ?®T | etls < p ^2. ft'i (II) csmit® ?? f?TOJ^ I 

4 ftfoui? torm (in) omits 4? tei ww torm (ii) omits fcwg mi 4 c?tw 

torjm? tom mwtt ?«naro + 30+21 Mr torrm? tom toto? = (3 - 2 ) = 11 

TO?ftt*p fl>? (II) omits Brill's f!>*T (IV) omit® ?? I 4 1 jfl5 c^lc’l fi>*i-i£l? Bd?*t TO?ITT 
??T3TO + 2 o + 4 I iJBflfcTOM TOffiM Xfafa (4 - 2 ) = 2 I 

otc^tom* o ftroRP §sora even tom totoj Mont; ’ifaM? tom m® m?, <mw<5, M. 
fa (ii) omitcs? tom ^ ^torm (iii) omits to i Mr ftfon? >?w? Mr snci 2 o 
Feci 3 m onw? <smto® 1221 

SnCl 2 (aq) + 2FeCI 3 (aq) —> SnCl 4 (aq) + 2 FeCl 2 (aq) 


fcrom 4 !«i Mft? ifrifi nim namw i wtE? tow 'swifts <af*rc5? ftftrot? ftfosw? wtro? 

'5|»l*ll'4 1M? 2 

4 ft&ill? KMn0 4 (WO* Mn(II) TO 4 ! fcvig m I KMn0 4 4 Mn TOM TO?TT + 7, Mn(II) TOW 
Mn TO TOM TOTO + 2 I MR Mn TO TOl 4 ! TO?d? v lQ<^*I (7 - 2) = 5 I 

h 2 c 2 o 4 4 <pi4»i m?M? toi*i to?tt (8 - 2 ) + 2 = + 31 <?fl> 

C0 2 ^t? I C0 2 4 s»l4c»m TOM MMIT = + 4 I ^1**, H2C20 4 ~$?X C0 2 £®fm TO? ^itOT? TOI 4 ! 

^ (4 - 3) = 1 1 oi^ h 2 c 2 o 4 ^ ijf& TTt? ft?m toi *itoi^ 

■^it? sit-TOiitcs m, 4)^ h 2 C20 4 ^ bti9'o ?om to? ■’Fitw? ont ^i?? ?2?ui? 

= (1 X 2) = 2 I 

C?I^KMn0 4 TO f^1?C? TOl 4 ! ^WJI? ‘’(fafa 5 TOl H 2 C 2 0 4 TO TOTC*t TOM ?WTI? CTlt 
2; CX(Z^ KMn0 4 O H 2 C 2 0 4 TO ft&?I? KMn0 4 O H 2 C 2 0 4 TO C?Tim ^C? 2 2 5 I 


2 KMn0 4 (aq) + 5 H 2 C 2 0 4 (aq) + 3 H 2 S0 4 (aq) -> K 2 S0 4 (aq) + 2MnS0 4 (aq) + 10CO 2 (g) + 8H 2 0 (/) 
'OI otlfiH - 2 WI? e t-f^Wt? e I ■ > i5l < pjic 4 f? toiwPPjK 4 !? 'iciJl 

'dWI OPH, (i) TOI 4 ! ? 2 ?JT o U) TOM tW^S? ?T I 4?? ^5? 

biIWImI TOT ?? I 

(i) TO?*f MWTI *T^ 2 ^I? 4 t-fTOI? 4 t ?^tTO*t TOTOm^ 4 !? TJfl 1%% TO, 

f^f^ 1 ?!? tsllita W1? 4 ! ?t?TT? ont , f^Wlf^® C?tw? TOl 4 ! TO^UI? cWllJ 3K?? TOM ?? I 

TO^KUf Picwl'® ?K? MWI TOM TOI ?? I 

i? *rm 2 2(?C? BrW 4 !—TOf^TO 4 ! ?T TO^ltt^*ISTW TOlf^? 1 M^lTO 4 ! CTOT ?? I 
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_*iw 8 Rfoaa> «$<mm &5TM caarn aaat^a wiaa am Rata ^ea ca*mf& w#s at 

Alfa's atae?; mans arat aa i ataia*m rjf& cateaa mm wata aRa^a ae?1 cafiJa mm am 
area ’st aca wraa 4 ai caf&a mm am ate® ®t aca Rsitaas i 

vaa at*t z wrR® cateaa aa a<wi^a wiaa ama cafi> ^fm 4ai Rails'® cateaa aa aaama wtaa 
amna cats jita Rata a»ca c*ica S'sa Rea* ® v i^$ amn wt *ft a>ca wtaa amna ^Pa 'a steaa ata 
*PTR <rcil I 


8^ am z aataea h«o aaamaam « me^a awt ataa ^ae® ?ai 4 mi afta atara « 
Tifta ataja ’arjatea aa®tara«t Ra^m asat sa * 

(i) aftaraea afta ataiea h + araa cam area metfa aaatt area mafteas h aaat^a aamt ami 
amp h 2 o cam ^at aa i 

(ii) aftasam mafta ataiea oh - mm cam area atetfa awt area mafae^ h aaat^a awta ami 
amp h 2 o caw asat ?a i 

faesa $area*t atat 4 amR anait ^at aa % 

$at?a«t > i ^ara « aaja at? at$Qr* 4Rre®a ftfomr ^ata (ii) at^ejft « attffa mritts 
fcmg ?a i 4 R&aia aa®t am mm am tm focs a*a i 

aatata z amta « hno 3 4a fafcara Cu(no 3 ) 2 ai$Sr? aafts (NO) « mR $<ma aa i 
ia ata z 4 RR>am aswpM aftoaa « aastRfta miRasaftasaa Ra^a z 

a mm aftasa't Z Cu(s) + HN0 3 (aq) -> Cu(N0 3 ) 2 (aq) *+ NO(g) + H 2 O(0 


amf^as attasaa s cu . + N07 -> Cu 2+ 


+ NO 


0 +5 

*a am * cu + N07 


+2 +2 

Cu 2+ + NO 


4 atea Cu ^a mm am 0 caea cae^ +2 ?cae?; wt cu «hR'® aeae? 1 aaaf^e^ NOj ataea n 
4 a wtaa amjt +5 cae^ aro no a^es +2 ajae?; <pca n 4 a Rama aeiJe? 1 

oa am z 4e^esi etiR's 'q R^iRv® cata aai^ca cu 4 a^ n 4 a aaat^ a<?ut S'onRw aata are? 1 
Rs^ Cu 4 a wraa amrt aefte? +2 4 ai n 4 a wtaa arnitasaae^e? (2 - 5 ) = - 31 ^sat^ Cu car 
3 inn 4at. no 3 2 atat *ft ^ea wiaa ^ttana ^Paa 'o steaa am a*iM ^at ?a 1 

+ 2 x 3 


3Cu 


2NOi 


3Cu 


2 + 


2NO 

.if* 




-3X2 




8 <f ata * aaeaea H'so aaat<aa amn « me^a aa^st aates ?ca 1 RR-aifD ^afa ataiea ae^e? 1 
rsit me^a aa^t ataeaa ^aj h + rmaa amta asat aea (§aeaa a^Rrat ae^s atafaeas mc^a amrt ^1 
2 x (-1) = - 2 4 at ^rnfaea me^a am aa 3 x (+?) = + 6 1 ^sau Fte^a aa^t aata mi aiaRea 
rafBR h + rataa cata arars aea 4 a^ area area rsHftea H-aaat^R awt aata mi maR h 2 o cata 
aae® aea 1 4ers ra%em (O) aaat^ aarsie aca atea 1 ^saKaa^st^ aftwa Ra^a aca * 


3Cu + 2N07 + 8H + ^ 3Cu 2+ + 2NO + 4H 2 0 


at, 3Cu + 8 HNO 3 


-> 3Cu(N0 3 ) 2 + 2NO + 4H 2 0 
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$rr? R * i rrict Picwrs *ppr Rt*R *n?r«t R??tTt rr s 

A1 + NO; -» A1 (OH); + NH 3 

RR«fR 8 

i'jj «rt*r« *?r *ft*f * stro r®fr r^Rrir ai «aw wer rx?ijto (^j) ctt* +3 <«w. no; 

N ^ ' 8 ft^ e t ^T^UT +5 <5W CMC?! NH 3 ^MC® -3 I , 

_ 0+5 +3 -3 

WffWWU Al +NOJ -> A1(0H) 4 + NH 3 

vsTt *TR 8 <$C¥UH ^5 'Q f^lf?F5 CTt®t *W1^I Al 'W N S'Ojjft(.<p R*1R I 

ai 4* wRj«r r<rti ^ ctcto +3 <$*& n «sri wi?r rrjr sp\ (- 3 — 5) = — 8 1 ^pati 

Al C$ 8 RR NO; ^*1409 3 RR *J*t REsT ^IRt R8?lTt?I X3 ,3.1 t>M 'SIR ’RR RR ^ I 

+ 3X8 

I ^ 

8A1 + 3N0; - > 8A1(0H)“ + 3NH, 

1 4 A ** 

_-t 

-8X3 

s4 *tm * >w*K4 h « 0 ’im'sa rrot « Rt^t ?m\ ^us ^ i RfoRfS ’Rtfta rto 1 

RS^S '1*)'0| RRcis ®t*u OH - va llilH RRR?I <pR 3C<51 $*1E5BI J l5l < ^fl 4 t »ic'o RR dIu&i R^?tTt 
3 x (-1) = - 3 *m, VbHftlR Rt^SJ R^afTT RR 8 x (-1) = - 8 I ^5Rl Rt^jJ RRR RRR RR RR%R 
^Tl>fl> OH - OTR RR I 

8A1 + 3N0; + 50H“ -» 8A1 (OH); + 3NH 3 

fcvsgftc* H RRt'Jjl RWt RRR WR RTC^R 'aU^lfjfD H 2 0 ^ <RR RRffo RRl 43 W1 0 
3331^3 J 1H'©t'0 3WI m I 3C^ Pin^t 8 

8A1 + 3N0; + 50H‘ + 18H 2 0 -> 8Al(OH); + 3NH 3 

R, 8Al + 3NaN0 3 + 5NaOH + 18H 2 0 -> 8NaAl(OH) 4 + 3NH 3 

81 *r**jfe Rt RWRs?r«t t 

wurt-famw ftfi&n to 1^5®; otr fimm <r wr rei, weir rt im rgii ftwt3R 

3 C»l < Wj»1 ®JIW«5 W1 *4<I C‘Tlc»l^ Hfl»)l‘Jp eflR'o ^t?R RR I R v 1nI^C < P 

®rR^ 5w < ^5'1 SRCRt Wl CRt^RI R-s^hjTD RsTlIsva 53J, RR I 

CWf CRITORR <3 CS'lfc? l^f^flRIW Na ’RRT^tR^R WR ^5J (Rtt^TTR RlTR (Na + ) 

4 WtfW WR«t R^UrT I Cl ’RRt^ ^W«W3H SR«1 ^ GFRU^S RBR (Cl") 4 faflfite ^B, 

I^R't I C*PR- 

Na Na + + e- [ WR*t R^f3Rt 1 

Cl +e~-» Cl- _ [fomHR^URt ] 

CBM^OI, Na + Cl Na+Cl" [ ^m e f-f^R e t ftftm 1 

BfljR-Reilfl't R^R&fll ’i’^fics 5 '=llfl1-3(. B l < TiG'1 RRl^Q <^®t| 5311 4 ^^Fstl R5NR*t >l^| < PflC't?I 
1^?R R^5 CRl ^ 8 

(i) a«f^ R*f»rd f^URRi RbjM4 « wrr ^ i rrR <f.i r^s 

c*nc*lS Rcff^Rs etlfl't RS?tTt >iR8,3C*i<pjJ»i «)R 'Q 5RC*R <PC®1 ’iR^Fs's WR^ R8?UT lR*fre ■5311 
(-5) RerWt-M ^m«t RRTR *lf^R 'SRRR >l9i«t*tSI 'SHftw 2RRRr%I JjH R'RTt CTR ^ 
wR't R^5 SB I 
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W!3 c t-fa«ris < t 


(vs) efiacam caara wraa aaaim iIWh ^tor aftamcaa am ffic* acare % tmija aaan cam 
431 ^ I «r|jqo<M mfawa *BPH^ atft ^ *wCa< *RJ acaRt%I ^t?U^ h + vsitaa <laftC 4 caffi a*C<I 
fatHM vsi^felt foac® ^a | 

(8) wma ^a^ wr tom catca 'srf^s aarn^ arnica mr mrs\ amm ^j 

R1&I4 %aca h 2 o ftaw aa I 

(£) 'StW c t-R«tlS‘l<Pic«l Retljl<P Ell'S 5 .c®l < fljj*l R??IJT Wia 4 amt ’ID'S tc. e l < wS*l R?aim -nilh aa I v*lt 

wma <3 ftwma ^fafoaiw sww 2,3,5 ,6 t$nft a*an amt »ft amw aa 1 
(vb) ^R&iiisj aftama ijf^ cm*t aam wrna ftsimcaa artiift* aftoaa ateai am 1 
(a) ^mft* asNmtaa S^saftw acara%i mm? ‘Rfo 'ama* Hwi vaaftafavo 
'amaaija cata to «(Hfa 4 aftama ar^at am 1 
mm 4tu4fD §maaa caw mt 7*rt» aca t 

^Tt 5 ?*f i I Wf ^4 «plsl$v» S Wih tfflflltwi ^l?I e t-R' 9 fW e f ^-ROmi* akMJ Chat'S I 
(i) wRt^ C3Ft?rf^ vq C’ftata «Plsl$iv»s ! Ej^voHcn* c<pE) 4 ca’lsl^.'s caw Fe 3+ 'aTCR 

erR4sJca ^(TftaR W mit^ caw Sn 2+ ^TCR ftWtW^a Rftillll '5K*fefc e t 4m I *RW Cjmit® 
4 t?R a*f 4 «IUH$ia 'SRl^Rfo aiW t 

Sn 2 + (aq) -4 Sn 4 + (aq) + 2 e“ (WB«) (i) 

‘ Fe 3 + (aq) + e- ->Fe 2 + (aq) (farBfl) ... (a) 

®v»iii^4 $ catena R^ot *ptr 4aw >^«*t u) w 2 amt »pt asm (>) ^a area earn am 

' 9 (l«Pl 4 »t 3 ) 4 fl e t 3 tt, 

Sn 2+ (aq) + 2 Fe 3+ (aq) —> Sri 4 * (aq) + 2 Fe 2+ (aq) 

w 44 , ailii , i Caaa tsHflltb ' a ik»l Cat*t 4 Cd «(HPi 4 3 tt, 

SnCl2 (aq) + 2FeCl3 (aq) —> S11CI4 (aq) + 2FeCl2 (aq) 

$aia<H ^ I aam ■ahtv'G <3 iDlPmh 'artwiMtevbs wma-ltwma ft&iil -nklt^j 

rnmiKcm f^at * 4 cuso 4 cu 2+ « ki caw i- 
vsrRR RQijiia a^= k + «n?R « so 4 2 - '®trr a’fo 'smn^ca «rrw i ^wcai ^iwr^r^s 

'Sirih (i - ) liR?. cu‘ t '°d*t*i fa'tii <pw i voitis acar ^taa-fa^tac*ta Pin^*t« 

21“ (aq) —> I2 (aq) + 2e~ ( | 6?W e t) 

2Cu 2+ (aq) + 2t~ —> Cu2 2+ (aq) (f<l«fla c t) 

< 7 n*t 4 Ca, 2 Cu 2+ (aq) + 21 " (aq) -> I 2 (aq) + Cu 2 2+ (aq) ^ (i) 

aia i ^> F 5 vfa 'arnica -hwwU (so 2 4 _ ) 'smn * k + 'srh cara 4ca ait, 

2 CuS 0 4 (aq) + 4 KI (aq) —> I2 (aq) + C112I2 (aq) + 2K2S0 4 (aq) ... (^) 

■ spfcaw (^r«. trNrh 'stca^t (iR vsrfaa^ i waat (\)m amt a€tMR 

^ ca, cuSo 4 « ki-^ "acaT 1a%ar ^a i ^aaftw (bRt. amt camrt am ca, 

Cu 2+ ^rtaa « i- 'macaa acaj «n falamt aa i sr^saw ca wr cu(ii) aaa [caaa cuso 4 , cuci 2 , 
cu(no 3 ) 2 a^l ca w r anarmit® aaa (caaa ki, Nai, cai 2 , hi, zni 2 a^t%) vaa^ amtat <a 
ft^mi at 5 i 

fcamaa vs i catlwm atcataiawt« «ircaiR)caa ^ma-fawma matcaj aa^m caaro i 

catfeata a i cata i awt * mtortftot ftf^rt« atcarnmca^ ^maa (s 2 o 3 2 -) twmas 
vsitca#a aa wia4 1 aicaiaiawt ama ^ tcaaSa a^a aca ciJSiaicaicai? (s 4 o 6 2 -) amca amaa 
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i ^ $ 7 *mJH sro 3*73 «n 73 rei$® «iriw 3to$ ^3 i ^$1733 37*0 ^ 13 * 1 - 1 ^ 137*13 Mfato 

toj3 8 

2S 2 0 3 2 - (aq) —> S4.06 2- (aq) + 2e (>Bfl3*t) 

I 2 (aq) + 2e~ _ -> 2I~ (aq) _ (togft 

7313 ^*73, 2S 2 0 3 2 - (aq) + I 2 (aq) -> S 4 0 6 2 - (aq) + 21" (aq) 

S'aflftc,-* RRR 7333 Na + '3133 7313 R73 3tt~ 

2Na2S2C>3 (aq) + I 2 (aq) —> Na 2 S 40 <j (aq) + 2NaI (aq) 

$3133 *t 8 I 'sijfa 31*073 3 l? l Pl3 | V| Vbl^.C^IOJ'B <3 337*13 3ff3«t-tol3*t 'St^ltoR 

3RI73J ^l»)'sl*l«. 733 I 

'sifta 31*073 *ttift*n*i M$7g i 7» ft « * 137*13 f^tot i > 473^3 'srrm^s 

Pwlfl*? <43*. fcl^ts>l(.»ft '3133 «rlfi < ?^c3 RI3»tjl <pw I 'skis 37*0 W[3*t-ftWt37*f3 Pi k^3 8 

21“ (aq) —> I 2 (aq) + 2e“ (WfiW) 

Cr 2 0 7 2- (aq) + 14H+ (aq) + 6e~ -» 2Cr 3+ (aq) + 7H 2 0 (/) (ftWRH) 

Cr 2 0 7 2 - «IHI7H3 7ft *1331^ 3fto *tft*t'$ 33 373 >4 'SI^fttoR 14ft H + 731*1 337$ 

TO I '313t3 333 3 to *J3 3C3 ftto 'Sl^ftto* 2 1731W % ?7jft $7«14\S733 WSl 313 

731*1 33C3 3**^ Rfo*il 3fQ3t 313 8 

Cr 2 0 7 2- (aq) + 14H + (aq) + 61" (aq) -» 2Cr 3+ (aq) + 3I 2 (aq) + 7H 2 0 (/) 

>4 ftft*3tft ^*13li4 '3§t3 g37*t 3ft I ft&3lft 3ft H 2 S0 4 >43 ®3P4 fit's , 373 3t Pm^3 33 8 

K 2 Cr 2 0 7 (aq) + 7H 2 S0 4 (aq) + 6KI (aq) -» Cr 2 (S0 4 ) 3 (aq) + 4K 2 S0 4 (aq) + 7H 2 0(/) + 3I 2 (aq) 
333ftC3 HC1 >43 ^3^31^75 3t toj3 8 

K 2 Cr 2 0 7 (aq) +14HC1 (aq) + 6KI (aq) -> 2 CrCl 3 (aq) + 8 KC1 (aq) + 7H 2 0(/) + 3I 2 (aq) 

^337373 14H + >43 33J 7ft H 2 S0 4 ->43 3^3T 14ft HCl->43 3^ 2f73t3f3 33 I 
$3t33*t 1 1 '3#3 *ft|ft«|V| '&to r 1737 ! 53 3173 733t3 337*13 3fT3*t-to3«t 3^ftft*313 *TR173T 
333133C33I 

3#t3 *fttftr?rm t5ltwt7srrt3 *TT7«f C33t3 337«I3 fttot 8 >47^731 73313 '3133 f3WT33 >431 
t5toT7sft 3133 3§3 31*073 3133^73 to 373 I 3TT33 37*0 Wl3*t-to37*t3 'stffttoftn^*! 8 

Fe 2+ (aq) -* Fe 3+ (aq) + e~ (W13«t) 

Cr 2 0 7 2 " (aq) + 14H + (aq) + 6e~ -4 2Cr 3+ (aq) + 7H 2 0 (/) (to3*t) 

333 'sKRfoids ■'1?1 < psHc < p 6 Pi73 *ft ^73 ft^t3 3§t3>37*t3 3173 73t*l *K3 3f93t 3f3 8 

6Fe 2+ (aq) + Cr 2 0 7 2 " (aq) + 14H + (aq) -> 6Fe 3+ (aq) + 2Cr 3+ (aq> + 7H 2 0 (/) 

3t, >4 fttoft H 2 S0 4 ->43 ft3f73 733173t 313, 

6 FeS04 (aq) + K2Cr207 (aq) + 7 H2SO4 (aq) = 3 Fe2(SC>4)3 (aq) + K2SO4 (aq) + (>2(804)3 (aq) + 7H2O (/) 
$3l33*t S> I '3#3 «fct ft3 l 3 3 I 33JW I 7H1 ? « 'SRIlto ^1753 W33-tot33 33WT33 733 I 
'3#t3 * ftl l>3l3 3 1 3 4J I 3H 1 73 7^3 ^T73 'SI«I ft 4 «4ftT5 31 WT7«ft *Pf7*t3 ftto l 8 >47^731 
(C 2 0 4 2 -) to33* O 3 l 33J I '» 1f 7di? 'SfRR Wt33s I '$1733 37*0 Wt33-to37 s l3 'Sf^ftto 

8 

C 2 0 4 2- (aq) 2C0 2 (g) + 2e- ,(^133) 

Mn0 4 - (aq) + 8H + (aq) + 5e" -> Mn 2+ (aq) + 4H 2 0 (/) (tol33) 
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wt33-t3^i33 

2W3 'Mifa&iils 5 Ptw 438. R'Slfj ^ifa&iilii 3»II < P33 c 3 > 2 Pi til *J3 3>ui C8T3 3>3C°i 

f3t53 «iliiPi<? ’Tt'STTt 313 8 

2Mn0 4 - (aq) +16H + (aq) + 5 C 2 0 4 2 - (aq) * 2Mn 2+ (aq) + 8H 2 0 (/) + 10CO 2 (g) 

'511313 H 2 S0 4 1 £RI $3f*3foC4 Wll^alU ^IWiJ (Na 2 c 2 0 4 ) 43 31W KMn0 4 43 f^3l filial 8 
2KMn0 4 + 8H 2 S0 4 + 5Na 2 C 2 0 4 -+2MnS0 4 + K 2 S0 4 + 5Na 2 S0 4 + 10CO 2 + 8H 2 0 
4t*F13 5 4^15 (H 2 C 2 0 4 ) CtC? 10f& H + W 313 I 3f& H 2 S0 4 '5^3 sltilNl 8 

.-. 2KMn0 4 + 3H 2 S0 4 + 5H 2 C 2 0 4 -> 2MnS0 4 + K 2 S0 4 + 10CO 2 + 8H 2 0 
\?m*33 3 i 'sjfta nfii - 3tw (7P3Pi 3i*iwtBd wt33-t3^ra3 

'Sift* «fl>lPnHH v ll3i|JI*lltHtl>3 ^TTW CW13 W«f3 8 4r^3t CW 'SRH (Fe 2+ ) 

ftWT3^ 6 ^IWVIJWlwt '51133 (Mn0 4 -) W133^t3 f^faRTt ^S3 I 'Sift? *n8TC8 ^1OT3 TTC8T *13*1- 

f^13t33 ^<l Pi Iff ill f^TCI^t 8 

Fe 2+ (aq) -» Fe 3+ (aq) + e“ (WI33) 

Mn0 4 - (aq) + 8H+ (aq) + 5e~ -> Mn^ (aq) + 4H 2 0 (/) (fofflH) 

2W3 35)ffiHc3> 5 *15 ^C3 R$ii ^4R13>«la 3ffa3S33 3tW C3T*t ffts «ftt, 

Mn0 4 " (aq) + 5Fe 2+ (aq) + 8H + (aq) -» Mn 2+ (aq) + 5Fe 3+ (aq) + 4H 2 0 (/) 

'31313 H 2 S0 4 43 3^ ^8 I 8533 4 3$1<M3W 2 3 *J3 W5 ^8 8 

2KMn0 4 + 10FeSO 4 + 8H 2 S0 4 -» 2MnS0 4 + 5Fe 2 (S0 4 ) 3 + K 2 S0 4 + 8H 2 0 

^Tl3f5 <t.)> % WT3‘t-f^'efl3t‘t 4UI*I1> « 0^13^3 3ft?«t *?«IJ13 


Wf34 

W33 33R$3 '31313 3<f?T$> 




R&fllsi ^J5 n ® 

3133P»'* 

iN&alu *T?I 


C3ll33 2nnft3 WT33 383Tt 

$C3<r£h 3133 

3333 3833 

v lI5 < iRf v s 

8 

i 1 KMn0 4 ('5lf3) 

Mn0 4 4 Mn 43 ^133 383J1 + 7 

+ 5e~ 


Mn 2+ 

KMn0 4 (21*13) 

Mn0 4 4 Mn 43 W133 383Tt + 7 

+ 3e- 

^+4 

Mn0 2 

KMn0 4 (TtSfel) 

MnO^ 4 Mn 43 ^133 3W1 + 7 

+ e- 

C 5 

+ x 2 

+ 6 

Mn0 4 2 - 

* 1 K 2 Cr 2 0 7 W®3) 

Cr 2 0 2- 4 Cr 43 *333 3833 +6x2 

+ 3x2 

2 x Cr 3+ 

« 1 FeCl 3 3t Fe 3+ '51133 

Fe 3+ 4 Fe 43 3333 3833 + 3 

^ _ 

^+ e 

+ 2 

Fe 2+ 

81 CuS0 4 31 Cu 2+ 'STRR 

Cu 2+ 4 Cu 43 3F133 3833 + 2 

+ <T 

+ 1 

Cu+ 

< 1 1 Cl 2 /Br 2 fl 2 

X 2 4 Cl/Br/I 43 3333 3833 0 

+ e~ 

- 1 

Cl-/Br-/I- 

<b 1 H 2 0 2 31 d' '3133 

0\~ 4 2 0 43 2!fefl>3 «rt33 3833 - 1 

+ 2e~ 

-2 

20 2 - 
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^ _ y ‘ ^ u 

TN rv rv 



R'SrM^ 

Kto^ 5 *FTtto 'aililfl 

ctora stwto to*t 7 t??iTt 

RfosiW <if3r© 


ntora *ra 



toi ?rc?frt 

^*1 

8 





i 1 h 2 c 2 o 4 ^, c 2 og~ 

C 2 0 4 " to*t TOOT + 3x2 

- e~ x 2 

+ 4 

2C0 2 





*1 FeS0 4 ^t, Fe 2+ 

Fe 2+ 4 Fe 4)3 to«t toTt + 2 

-e” 

r 5 

Fe 3+ 

«l SnCl 2 ^t, Sn 2+ 

Sn 2+ 41 Sn 433 TOW TOUT + 2 

- 2e“ 

+ 4 

Sn 4+ 

8 1 Ki^t, r«n?rc 

I" 4 i 43 wm't toTT - 1 

- e _ 

0 

h 

<t 1 so 2 

S0 2 4) S 4W to*t *MJT + 4 

-2e“ 

+ 6 

so 4 2 - 

fcl H 2 S^t, s 2 -toR 

S 2 - 43 S 413 Wfc*f TOUT - 2 

- 2e“ 

0 

s 

H 2 s^t, sz-'arm 

s 2 - 4i s 4i?i wntt - 2 

-8e“ 

+ 6 

so 4 2 - 

3 1 Na 2 S 2 0 3 ^t, S 2 0^“ 
CTlf^ill 1 ! vt|git*IHnrt 

2S 2 C>3" 43 S 433 Wt3*t ?TCNJT + 8 (4S) 

-2e“ 

+10 (4S) 

s 4°6 2 - 

iGjMkflk'it 

h h^^t. 

O 2 " 43 0 4jg wra*t *WOI - 1 x 2 

-2e" 

0 

0 2 


v i ^rwt 1%*rH ^ i 

pft. C^t. ^008] 

K 2 Cr 2 0 7 + HC1 + KI -> KC1 + CrCl 3 + I 2 + H 2 0 


t t i Pum ^TtW ai i m isfts to** qfrr 

WI?W 4i<rc. '3ilwl©l^© ^t?R to ‘Pcs I 'slcifl ’fetW e t-R | eflsc*lfi 'St^to 8 

2l~ (aq) —> I 2 (aq) + 2t~ 

Cr 2 0 2 ' + 14H + (aq) + 6e~ -4 2Cr 3+ (aq) + 7H 2 0 (/) (toRW ^^tto) 

$s?j 'st^tom ^c»i<w3wj8 tk?itj trh sm 's^tora *iStotw 3 to *ft to 4 ^ to 

fq'olfl 'St^tora > > i»il < PS e t 433 *IIW CTt*t 9CS Pi 8^*1 , l51^*f5 e t ^TTQTTt *1W, 

61- (aq) + Cr 2 0 2 " (aq) + 14H + (aq) -> 3I 2 (aq) + 2Cr 3+ (aq) + 7H 2 0 <7) 
ftos d«il«M»i'o «il*i*i K + G Cl" ^T?M CTffl <K;3 '5ft c tf^ ■n5l<PS c t ■‘TfSTTf ^TTTf, 

6KI (aq) + K 2 Cr 2 0 7 (aq) + 14HC1 (aq) -> 3I 2 (aq) + 2 CrCl 3 (aq) + 8KC1 (aq) + 7H 2 0 (/) ... (*o) 
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<t.<t i mrsfop 

Use of Redox Reactions in Volumetric Analysis 

Tartrrsf^ fasa^oRt t SwqJH 3®3m ^>11 w <3 Rfim* $oi3d?3 

®TW 4ES ®TOP R«tl?1<P 43* 01 f3&34 $OI3Tlj3 Sj^t 4£3 ®TC4 4RI4 3*lt 33 I faf^UR! 

f34t34 <l'»n> ^C® 1 < T\ 5 m ®fl*t 4M 6flR® 33, W134 3Rt^ 'O'sfU SJ 3 *t 3*01 RerlR® 33 I ® 1 $ 

33®f^J 3RlRlft4 3ft3RHf%%4 W134 3 ftsfRIE^S 3t<I ®TO!3 C3tOI3 WJFJ3TC® (Stoichiometry) 
et^lsi 5301 R&ttl *qt>lc*it 33 I ^®3R 3P33pl4 R&Jilfl Wjli v tlf'i < P sp 3175 'Stmt ‘ f Tt^ > 

x WT34 + y Retire —> ^<V s Tn ? f; 43T0T x « y 33 331401 ^134 'Q Retlsi^ ' 9 fRt^?J C3RI WIT I 
V|XM, QBtld<p) _ x (erlsc-M C3R1 WJT) 

’ V 2 xM 2 (ft«rld4) ” y (faetWOW C313 WTT) 

, etlfl < p 'Q R'8tl«t < t» v Ri4 ‘ifDn axu,^ 3i*o «u4Imi *H»il4l efHi 3TC4; 4 g<Hft>c4 $131*1 53*1 <tc*i i 4 
sw*t h3orj ■>ikit<ij 433 g30Ri ^snaii 3331 PtRrnJ 'siric'W 3R3H C33 431 33 i 

fc3t33«t i ^ftTO 3T134 K 2 Cr 2 0 7 3131 f34R14 m4 FeS0 4 43 WRFt-ft«n3«t R&3I3 

Pra^t i 4 m*\ K 2 cr 2 o 7 33 ^ 3Rit Feso 4 w Fe 2+ «imwa *1^*1 

C33 4si3Ri t 

K 2 Cr 2 0 7 + 6FeS0 4 + 7H 2 S0 4 -> 3Fe 2 (S0 4 ) 3 + K 2 S0 4 + Cr 2 (S0 4 ) 3 + 7H 2 0 
1 mol 6 mol 

*mt t *#43«t 3TC, 1 mol K 2 Cr 2 0 7 ■ 6 mol FeS0 4 
.-. 1000 mL 1 M K 2 Cr 2 0 7 g3«t s 6 mol Fe 2+ 4133 

=> 1 mL 1 M K 2 Cr 2 0 7 s 6 X 10- 3 mol Fe 2+ s 6 x lO" 3 X 55.85 g Fe 2+ s 0.3351 g Fe 2+ 

$t33J WR5 e t-fWg £ Tt%f^ 4l3®Pl4 313J «U4$t*f (i) KMn0 4 , (ii) K 2 Cr 2 0 7 , 

(iii) CuS0 4 43* 0«lg4^t*T (i) O Tlfe ll i q 44Tt»1&, Na 2 C 2 0 4 (ii) FeS0 4 , (iii) KI, (iv) Na 2 S 2 0 3 

((.■’ill'Bftl*) ^lOTPTRTOFP) $5Jlft 'IrWH’I ^RRT RRfiM»j3 ' 3 tlc*ilD*ll 3RJT 3*11 

<t& i KMno 4 $$ ^tun wm c t-'f^TO c t ^srm 

Redox Titration with KMn0 4 

( 4 ) i KMn0 4 44f& *rf%^l^T ®fl34 I ^T«TRI C T® 1M H 2 S0 4 43 4§3 3301 MKilJlWllwU 

4RR (MriOJ) ^133^*113»ftl 4W Mn 2+ ^RTOT Ret I vs 33 I 4 f^5RTC e Rl ■»l5) < P<t*t Rn^l * 

Mn0 4 - + 8H + + 5e" -» Mn 2+ + 4H 2 0 

•>l's4'o| j va(j|^c3 HN0 3 'Q HC1 4p|\s 3J35RI ‘Ml * 1 R 1 *Tl I 4K*f, HNO 3 Rw 44fl» W34 *RTT^{ 
®Tt C4RT WBM-f3Wra e t Ul^dJ-IW 31313^*1 HN0 3 3mRI 431 3Rf 311 433f^4 HCl 4 ^ 
fatRRP^Pt KMn0 4 43 3fC3 Rl|^C3 RUrTT 43C® 3R3 I 

2Mn0 4 " + 10C1- + 16H+ ^ 2Mn 2+ + 5C1 2 + 8H 2 0 
(b) HCl 43 $ v lP ! <lFot's, (^) g3®t 33 3C3; (®) ^^1313113 43*. (8) OPf34 33^33 5^ 

f3f3RI13 <lf% 3R11 43 401 'Cl5(5‘lW 41^3* 3R3T3 4C34T KMn0 4 ^33 31011 

?! 3! vm (531-00 
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3jftat t KMn0 4 aiat £l$cB*1W caR ftw*li<wi zltiileri 3a at I CaaR 4a a4 aaTS €tg 4ai 
100 mL aiRta 0.1 mL 0.02 M KMn0 4 Cata aaw 4a Slat ftai at C’TMI^t s4 W^tt Sta I 
^gftat s (0 KMno 4 sftatfa *Gjrs r 6 aat4 aa i a$ a^ja KMno 4 4a gaaca gfaswt aaca 
sa i (H) 4 agaa caw Rw gscaa wrat «ftw %a sr ata i KMn 0 4 lawiRta sea Mn 0 2 ca ■ o it^ e r® 
sa i (in) to KMn 0 4 4a gaa srfafaa afaaaaa aaca sa i (iv) ijCiwica 4 KMn 0 4 gaa Rc<jif«r« 
sa aw gaaea *iii>— 1 a4^t cataw < swatw ataca sa i 

(a) at i ^mPia 0.02 m KMno 4 gaa ad*$aaaa * KMn0 4 4a atafta aa sa 1581 4aft 'earn 
mw sna 3.2 - 3.25 g KMn0 4 'eaR aw Rw 4aft a?,faatw <*ia R5ta (i L) atRa atRca g%?a 
aaca sa i 4 gaaca 4aft sars arc aiat c^w* 15—20 RRtt ^5tea sa 1 gaaca aaataarata irt«t 
4 < ?f!> ateawa awr R*jw <pit&a f§®t caw 4a caaa law gaafit Ratta aaca sa 1 Rp4>is ca*tta 
axasta aat atw at 1 iR^aw* 4af& aliWis at? a4^$ atwa cataw awatw a*aaa aaca sa 1 

I .0.02 M KMn0 4 ff4*t firf*P5Wt 

Standardisation of 0.02 M KMn0 4 Solution 

KMn0 4 gaaca ca#aia twa 'bi^rcaU at catena «uiwU (Na 2 c 2 o 4 .2H 2 o) aaat twa att 
aRa 4 Rts at astiRa 4fa® (h 2 c 2 o 4 .2h 2 o) 4a srota gaa aiat aRaaaa aat ata i ^arcaj catena 
a^tw5 aiat aftaaaa atwtRa sa i 


^Rtfc s 4 Ra gaca KMno 4 4a atw wiRarc wpi? (Na 2 c 2 o 4 ) Ra^ca RRat aw i 

Na 2 C 2 C >4 + H 2 SO 4 —> Na 2 S 0 4 + H 2 C 20 4 

2 KMn 0 4 + 5 H 2 C 2 0 4 + 3 H 2 S 0 4 -> 2 MnS 0 4 + K 2 S 0 4 + 10 CO 2 + 8 H 2 0 

2 mol 5 mol 

4 ft&?n ’tfWS t>c° 11 4 Na2C20 4 i 3 <Hc^ 60 ° - 70 ° C ^IrcjS*H 

aatsai KMno 4 sRc4na s'eara 4 fc&dtaw caR Rc4acaa srcataa sa at i 

atwia atat t (a) o.os m Na 2 c 2 o 4 gaa ^afSt t cari^ata ^aica'c (Na 2 C 2 o 4 ) 4 a atafta aa 
aa 1341 aaati 1.675 g Na 2 c 2 o 4 4 af& 250 mL aRFsfta iroa aa g%ga aw aw atfaa 
aift aiat ata a% a^aaw aata o.os m gaa ^sf?t aa i 

(«t) KMn 0 4 gaa gi ftvsaaH * f^cat aiat 25 mL swta 0.05 m aaawe gaa 4 af& af 4 caa jfiwp 
R w 4 aa 4 a acai 150 mL 1 m h 2 so 4 cata a?n ^a 1 4 af^ ^jwtu 0.02 m KMn 0 4 gaa Rta ^ 
^jwtPa stwfta ati caa^ aat aa 1 at aca afacaa atc^ c^t&ta c^ftta KMno 4 gaa cata aat aa 
aaaa a 4 ® at gaw cai®rt 4 t a*f ataa aw 1 4 a aa af 4 caa jpi^foca 60 ° - 70 ° c ataanat a 4 ® 5 * 6 *a 
aw 4 at. c*tw ajw^ wca c^f&ta c^ftta KMn 0 4 gaa cata aat aa 1 saw ataat cai*ii 4 t a 4 
4 at,at «raaaca 30 cacaa wtft aw 4 ca KMno 4 gaa cata aw aaca aa 1 aftaaa aca, 


KMnQ 4 (V] XM|) 2 
Na 2 C 2 0 4 (V 2 x M 2 ) “ 5 ’ 


5 V,M, =2 V 2 M 2 ; 


/. M, = 


2V 2 M 2 

5V, 


4 ^ca sRja KMn 0 4 gacaa aaatstt M| al^aatca R 4 a asat aa 1 

All e-books & Software : www.tanbircox.blogspot.com 



Wt-fterEH 


^3 <t 


e&A I KMn04^*t Ttitt 'aililWil 

Determination of amount of Ferrous ion with standard KMn0 4 solution 

s i m h 2 so 4 fifths KMn 0 4 cw ggt'tg gtw fgg^t sttgg-fgwigg fgfegt g*ct 1 

2KMn0 4 + 10FeSO 4 + 8H 2 S0 4 -» K 2 S0 4 + 2MnS0 4 + 5Fe 2 (S0 4 ) 3 + 8H 2 0 

gt, 2Mn0 4 " + 10Fe 2+ + 16H+ -> 2Mn 2+ + 10Fe 3+ + 8H 2 0 

2 mol 10 mol 

^iwbh wfwhri ^ i c^fr 331 rt i 

47TTCai HCl gjggtg ^ gttg *Tt; ^m e t .OFRllt® '®fRH KMn0 4 gtgf W#$ gg 4)gt, (Tit ftfegt 
Cgfg^ > oil*i»i gtsll d'slR'f gg I 
4 i(.«ts *rr?rt s 

0) 4gsft 250 mL *Aw*l fftW p|t*|U fiat 25 mL (TRIPt g^«t 1?fcg 25 mL 1 M 

H 2 S0 4 5P«t CTH W I 

(g) ^rcaP <thtp c$r&tg otitm 0.02 m KMno 4 gg*t *Fr«$*i 3^1 ctw ^g «aw. 

gggg$ we)? ggw KMno 4 3 g*f gg^rcg RitHl'* ^gt gg 1 
(0) sraro KMn0 4 3^^ flftgffit g<f cgt*t g*gtg gun gw ^g gg 1 Pifogig <?ig fg^ w 
ftfgt Tent) gt*m c*rr*n^t g<f ^ gpt fcttdftg g**t ggri gg 1 gw g#, gjg^s KMn 0 4 

5^^ ^1^*1 X mL. 

«t*Rt * 3#gsg«t grc, 2 mol KMn0 4 = 10 mol Fe 2+ 

.-. 1000 mL 2M KMn0 4 3^*t = 10 X 55.85 g Fe 2+ 

10 X 55 85 X 0 02 

1 mL «||tl'i&MH 0.02 M KMn0 4 ggg s<- - ‘ g Fe 2+ ■ 0.005585 g Fe 2+ 

.-. X mL 'STtwgg 0.02 M KMn0 4 ggg = 0.005585 xXg Fe 2+ 
cwm ggt«t cgfl> Fe 2+ «ngwa afortg It^g ^gt gig 1 

<t.<\\ gfcrftrerm 

Titration with Potassium Dichromate 

(gs) \g3tfk s giftg gtgrcg K 2 Cr 2 o 7 g%*r# wig 5 ? 1 wfN grow wigwfFt fofogiww 
'bitwiw'B (Cr 2 o 7 2 -) wtgg Cr 3+ wtgcg ftwilg^ gg 1 4 ftwigtfg w^ggi't fgg^t t 
Cr 2 0 7 ~ (aq) + 14H+ (aq) + 6 e“ -> 2Cr 3+ (aq) + 7H 2 0 (/) 
wfg gtgrtg atiftgig (bitwiwtUg sww ftwtgg fgwg 1.33 csF5 1 wagftt*? wfg gigw KMn0 4 
<ag sri«i ftwtgg Igwg 1.52 c«r^ 1 ^sgR K 2 Cr 2 o 7 , alMfggm gw*uwiwcl»g g® gf^rt^t ^tggs 
gg 1 1%^ ^ grgsKgg ^f^ag ’jftgt 1 cggg s 

% (5) KzCrjOTlg’fg wgm aragi gra 1 ^gft attgiHt >Bjr®r^ 1 
(*) gmnrfggs Ig^s gf^sRg g^ gf^srcg ^5 gggrang gg't gt agfl sga ggi gig i 
(vs) 4g w*lhr sgtfg gggw g^f^g ^gfggf^a 1 
( 8 ) ^riMgs gigt gt £wg cgtg gt hci gigt vsitcs'ic^ 3g*t ggw Igwtlgs gg gt 1 
g^ftgt g (5) KMno 4 %gtg g^m gsgirro K 2 cr 2 o 7 g^g gt i (g) ^ gtgt UrtdpRg 

fg^ f^i^tgcg ^ttfggttwrfgg, ^itfggit'Rggf^g, cgtfegtg ^ttfggtt'rsmfgg gwwiwt 
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TJT5II (vs) 3) OTim 4lf^5 ^*lrt CTT*t ‘PSC'i 571 I 4 <PJ1<PIS<P 41^5 

(H 3 PO 4 ) C’Pf^s «lUlMd 5W 3ppfi) mu [Fe(HP0 4 )] + ^ ^ I W ^5t f?P5^5 iQ?I 

€hp M v ttssv£i ^ts 1 

(«i) fiPfH M/60 K 2 Cr 2 0 7 3^*1 <3*5?5Wt o K 2 Cr 2 0 7 43 ^1*tf^ ^ 294.21 I 

4.9035 g ’itJlPiTlM 1 Plbls ' a llil'oPl < P JPlW ^ ’IIshH <PCS v35t. 

*toj *nf^5 *rtft w ^ ^t*t *t# m/ 60 g^«t <M§ i 

<fI ST^TH K 2 Cr 207 3^*1 Tfat C#i 'odfltHfl 

Determination of Ferrous ion with Standard KMn0 4 solution 

t ®1^ H 2 S0 4 'btSwUW'G '8|lifWd ^TTW C^PI «|| V&1 WfTH-fwrTRt tsfffsls 

6Fe 2+ -» 6Fe 3+ + 6e" 

Cr 2 0 7 2 - + 14H+ + 6e~ -> 2Cr 3+ + 7H 2 0 _ 

CTW W, 6Fe 2+ + Cr 2 0 7 2 " + 14H + -> 6Fe 3+ + 2Cr 3+ + 7H 2 0 

51, 6FeS0 4 + K 2 Cr 2 0 7 + 7H 2 S0 4 -> 3Fe 2 (S0 4 ) 3 + K 2 S0 4 + Cr 2 (S0 4 ) 3 + 7H 2 0 
6 CSTRI 1 (31*1 

TORi «rt?rf * 

(5) fapft ma 25 mL oRrm »rar«m 35*1 455ft 500 mL *PfC 5 »i wihwQv* ^ 4re 100 

mL 5% H 2 S0 4 , 5 mL 85% 4f*F5 457.7-8 (tfftl Vb1^f»>H1^*1«IJlf^H RtfH* 55«t CTt*t ! 

(5) 4555 ^reft rtw-wiM 35*1 Jtat fta iftcrf ctw ^at 551 fofotin 

cro Pint's S5t*t ^l»ii'o ^r^er 31 *pra 3i4s 571 i 4 3301 '»i$wi<.») , G 35*1 *p ffta 
tfftlTI (tfftlil C3M W 571 C33 3ft C$ftl3 315WTC3 TO ^£555 335 «fR^ I 

(vs) ftf&IM C*T 3 351*15 5<f *ft$t «TT? 51 51*13 (Purple) 371 I ^53 ftt$t5*f3 W 

<psI 5311 HC »1 «p 9, ul^Ji lt*i 315575 K 2 Cr 2 0 7 35^*1?! ' i tls'o*l 35 X mL I 
*t*Ht t J 1 ?l < PS 4 t 3ff5, 1 C3I3 K 2 Cr 2 0 7 = 6 C313 Fe 2+ '3133 

.-. 1000 mL 1M K 2 Cr 2 0 7 m 6 X 55.85 g Fe 2 +, 5fRH 

1 mL«Hil^WH M/60 K 2 Cr 2 0 7 = ~ ' = 0.005585 g Fe 2+ 

z 1 ' 1000 x 60 6 

/. X mL «H«'6Wd M/60 K 2 Cr 2 0 7 s 0.005585 X Xg Fe 2+ 


Redox Titration involving iodine— Iodimetry and Iodometry 

«iii{iife(3ifo % Jirt m*\ «ii«iRh g^<m ^r^fCTi CTif^im wwiSC, 'srn^n^ 

twrf^ *fmi^ ^i*rn^ tocrox *i%n e t 

(iodimetry) '5*115311 vflr^CJI SPTt't 'a(ltsll®'1 ^jcscu C^TTTt 5711 5^*t C^C3J fs&sl <Kb I 

2Na 2 S 2 0 3 + I 2 —) Na 2 S 4 0 6 + 2NaI 

CTfetmi cmf^trm 

«ftnrPTt»n^rt „ , d > iwmn,t4 
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wra e t-R«rliq c t 




4t33 Ri3ft<5 ijf^ f^n^t t 

2S 2 0 3 2 ~ (aq) —» S 4 0 6 2- (aq) + 2e~ 

I 2 (aq) + 2e - —> 21" (aq) l 

^srtartasTftfe * C3*R wt33* g^'ra «iiiiw«i rts* 'srrarisrt® wt ORroWi)- 43 
f^rra ^ranffr-rc* smt*t qiuiRwwD g3«t m\ 'GtetS-H 3*t3 ^ ^ifewd nf^n't 

’I'^lFsC'P (iodometry) 3*Tt 33 I 

«smt't «mwwi*iwl> 333 ^ <R3t 33 1 4 afoiiw 4iuirfow3 *tfort«t etc? 

313^5 «it33s *Rtf C333 CuS0 4> K 2 Cr 2 0 7 , KMn0 4 *I%TW 3*3 313 I C3*R, 

*iwm *mrt i *rf33t«t wt<rp *ri<$ (<rpr cuso 4 43 Cu 2+ ^rr) 43 g3«t jnu* 

to 43 toj 'sfto «ifon«t ki cm 5 ! 353171 ^sara 1 ^?rm wbw *Rrctf 3 ^»u 3 %n«t 4 iwif'M ^ *3 1 

3E3 ^jj SRH Na 2 S 2 0 3 033 3131 '5l^CjJ*H ^31 33 I C333, 

2CuS 0 4 + 4KI -* Cu 2 I 2 + |j7| + 2K 2 S0 4 
2Na 2 S 2 0 3 + 0 -> Na 2 S 4 0 6 + 2NaI 

^ V R<W S'©*) •*i5l < p?i e t C3t^ C3, 

^t , 2 mol CuS0 4 = 1 mol I 2 = 2 mol Na 2 S 2 03 
^1, 1 mol Na 2 S 2 0 3 = 1 mol CuS0 4 

^rtnrtrotftf^ a p r ^ l fe « eramt s srh cmlwrc «n«iMi*K*rt 03«t f3wt33s i 4 m *t 03<t 3131 

^5 'ailtllll^HW Gl$dJ"M ^31 33 43*. RerljW *RTC$3 <#31*1 C«fW 3«fCSTl^ Wt335 *R1<$ (Cu 2+ ) «lfitaW 
f^3 s*5j| 33 I C333 S'ot) ft&31 C 9 ^ *11$- 

C3R «ils < * - ^TT C3t*i 'sdcfll^H - ^*0 C3W Pl«tls^ I 
31, 1 mol Na 2 S 2 0 3 s 1 mol Cu 2+ ion = 63.5 g Cu 2+ ion 
31, 1000 mL 1M Na 2 S 2 0 3 033 s 63.5 g Cu 2+ ion. 

4^353 31*5 SRI 6 ! Na 2 S 2 0 3 03FT3 '^5R (TUT? Cu 2+ 4I3W3 W<5 3*1 

«[1t3TC®lftf%3 $0133*11 


<t i o.i m t>i i fom>i vnmutetfd ? «r* 5 ^ref*t 

Preparation of 0.1M sodium thiosulphate solution 

<Rlf$3m HIWIMMWG, Na 2 S203.5H 2 0 W 9 ^ ’fTQ'm Wl I 43 ^1*1^ ^53 248; ^ 

4ft I 's^f's, <# sn^I# «R1^ R3 I 

<R#3R 9 fTWRRWt53 0.1 M 531 ^ 3^13 43^ft 1 L «|I3 ^v|Q|^ IFT^ m 

25 g <Rtfe3R 3IWRRW^3 RRf.gf^S 3*31 ^3 I 4 03^ 3C3 atw^33 353t ^3 I 
^T^rtwt S (TTlfeim 7 TR^I*1 vdI ^<j*i**H ^1 I 

(i) ’OR m\ Na 2 s 2 0 3 s^ e f ^ l 

(^J 2ff% P|bl<l 0^^ C^ttf C^IC511 <p 4 10 mg Hgl 2 C^Tt^l ^?IPT 0^*1^ ^lf^5 <Jlc^p I. 

(o) ^rt ^mt i g<Hc<p ’tr? c < ii’oc°i i 
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<t. V.*|. etm K 2 Cr 2 0 7 mrt 0.1 M Na 2 S 2 0 3 

Standardisation of 0.1 M Na 2 S 2 0 3 with standard K 2 Cr 2 0 7 ' solution 
(^) I 'Slfofos 'ittftllN «IKUI'S>I^5 <3 H2SO4 49^55 999 CTl 5 ! 

WS9 51999 99^ Ctflfifr f^Tf^S 59 49<.OTF$9 vl (\m c \ «l1Wllf^H 59 I «ll«(ll'&'1 mm 

9l(.f)im*it<pc,tfj '6fM e t <itt I >5 ®Hd e t-R | erlfit i W ^<i») '=ilfiPi < p J i5) < M e t Pi *^9 % 

Cr 2 0 7 ' (aq) + 61" (aq) + 14H+ (aq) ->• 2Cr 3+ (aq) + 3I 2 (aq) + 7H 2 0 (0 
2S 2 03 (aq) +1 2 (aq) —> S4O6 (aq) + 2I~ (aq) 

OTfasiH 9175, 1 mol K 2 Cr 2 0 7 s 3 mol I 2 = 6 mol Na 2 S 2 0 3 

(*) *iwhi «mrt % (i) f^iff 49ft 500 mL 100 m L ms bm mfas 

mfgffs 2 g m 2 H 4 c»it <3 3 g iUlPulUl 'ailwiM^'s g %^5 mm 59 I ^Eimr «ilc^ 99 C*t 3 

mL *tt? H 2 S0 4 ^15r5 C*mt 9*9159 I CtCT fatmt* <Hl4.rc.<U 25 mL 3919 M/60 'bl$C0lW5 999 

C 9 t 9 mm 59 i jpit*w mfg %9 <p 9 spi<ws ^9 cm? ^miM 5 C 9 t 9 c'trrr 59 1 

(5) ^if PiPit ’iw iMlfe* m<pl^ mft Pic.fi *j £9 c*ifd1 gjcst c*rcm mwMMwt 999 

($ltl9 it 111 C919 mw tl^dHl mm 59 I qso’lfi 9*f 5T > il'a 9^®r 5C*l 'old'o 2 mL ■ / tl£> 999 C9T9 <psI 
591 99C99 9t,^599 *ftF ^5 9^ 59 I 9S9 c$ltl9 tffltlfl 9l«ll>thwt 999 C9T9 W 59, 9^9 9<ra 91 
9*f *ft7 ^1*1 C*tcm ^.il*? 5.141 9^Sf 5311 tl$ci-kis tHI<p*i Pfn^cd 'olPi^l'^t® mm 5311 


9<IC4*M 

’wm 

K2Cr2C>7 

(mL) 


<U<^ 

m? msm (mL) 

JOT mi (mL) 

C*t5 mi (mL) ' 

m^I (mL) 

1 

25 

... 


... 


2 

25 


... 

... 

... 

3 

25 

... 

••• 

... 



(9) C-HlR»lll5 d l m l -HNwEd CTWtfiffi 1Sprt9m99 I 


95)mfl9 9U5, 


iflOTtg, 


1 mol K 2 Cr 2 0 7 = 6 mol Na 2 S 2 0 3 

VjMi (K 2 Cr 2 Q 7 ) l 
V 2 M 2 (Na 2 S 2 0 3 ) 6 


.-. 6VJM, = V 2 M 2 


.-. M 2 = 


6 V 1 M 1 

V 2 


V | = K 2 Cr 2 (>7 99C99 '*93759 = 25 mL ' 
Ml = K 2 Cr 2 0 7 99^99 CVIWlQffi, 

V 2 = Na 2 S 2 0 3 99C99 *913759, 

M 2 = Na 2 S 2 0 3 991199 WWlRIt I 
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tf.br.vs i smt*t <?nfforro «rrni<HHc^ tist ^*n?r1M?r 

Determination of amount of copper ion with standard Na 2 S 2 0 3 solution 
(*) i WRJ^cn 'Sirc?flv&t$5 mTW ftfort Wl ^ «ilC*llf$M 

^*0 I 2Cu 2+ (aq) + 4l~ (aq) —» Cu 2 I 2 (s) + I 2 (aq) 


’S’ilsS'S 'siluPl^ R&jjIRJcp 0C*1C<1 fonjjFt CW ^TT?I i 

2 CUSO 4 (aq) + 4K1 (aq) — ) Cu 2 I 2 (s) + 2 K 2 S 04 (aq) + I 2 (aq) 


( 1 ) 


■Tji 'siuiiI'mw trow conform «fit?rwi*it«rt 3*r«t m\ wr «iiuiifo»M *tfort«t ftfora 

^i»noi <aiiiicHd *tfiNi*r fofa wt is 1 

2S 2 0 3 2_ (aq) + I 2 (aq) —> 21" (aq) + S 4 0 6 2- (aq) 


2Na 2 S 2 0 3 (aq) + I 2 (aq) —¥ 2NaI (aq) + Na^O^ (aq) 


( 2 ) 


(*0 < ?k«s *mn s (i) 250 mL *pk^ cuso 4 *i^i g^*t fon *rffos 

’ll Pi <?mi 3^t‘la mtW 5 ) PiPt4> ^Tt*t v t*fa wt ^ I '©h'olts i 

(*) fo’ffor toictj ^ grom 25 mL *iforf«t 250 mL fom vsire <#f&ra 

Na 2 co 3 gs*t «ik»iivi>»m «m *st 3r grot ^ *ifam *nft 'srorcm cu(oh) 2 

^r ictfftra c$itra jnform 'smfoN* <ttn wi gfl^s wr ^r 1 *rea 'sire 1 g 

KI ( ^mt, 10 mL 10% K! 5^1.) PIW ^ <£R\ tfWftW ^tfa?I *m JfPT W WKS 

3’0Pik gjw OTtrt ^?r i 

(vs) <4RJ^T5J JfPlfi) *ITfo5 'llPl HKI *J£?I Wt'5 ^91 iplw CTH < wl I C'<k4 2fsrt«t 0 . 1 M 
Na 2 S 2 0 3 0^*t CTM ‘Kfl 4lHlf*i 'olt'6 2 mL -r$ll> 3^*t CTffl Wt I 3^c*ls 

>iiw mtW *tt? fl)*l ^ I cWUI t^l'Gltl Na 2 S 2 0 3 3^*t CTt*t ‘WtTl ij^ld *?l*l 4,1^1 I 

(8) foR*t i g "ifciPww «uiMif^mti snwmnmmU (kscn ^i, nh 4 scn) «kw 
io% avr CTt’t ’per c*tw cWra c^iUiu «ftorTTTO^ g^*i ctw win 

^*1 Wl ^511 »jc*i 4*0, <u<i^'o Na 2 S 2 0 3 3^*1?! ^t?T$*r ^?I X mL I 

(»r) *t«mt s ^rffo (i)^« (2) swiiiPft 0f^ui< mw, 

2CuS0 4 3 Ij = 2Na 2 S 2 0 3 
^T, 2Cu 2+ S l 2 = 2Na 2 S 2 0 3 
^t, 1 mol Na 2 S 2 0 3 s 1 mol Cu 2+ «H?R 
^T, 1000 mL 1 M Na 2 S 2 0 3 3^ c f s 63.54 g Cu 2+ 'SflTR 
nt, 1 mL «|lt|V6W«l 1 M Na 2 S 2 0 3 3^1 = 0.06354 g Cu 2+ 

.-. X mL «tlflVdWd 0.1 M Na 2 S 2 0 3 3^*1 - 0.06354 x 0.1 X Xg Qu^ 

tf.^i 

Chemical Calculation based on Oxidation and Reduction 
«t«wa *rt*Pr^ ? (5) a«Kn wra e t-fwmi e m wi^j nftwi fotc^ 5311 (^) c*r^ « 
ftwmcw (rm ^»u ^ir®t foie® ^ 1 ( 0 ) wnn «t«Ht wwt 3^*1 

'=>(|-flN0»i <3 (Tft®lBl J 1* <k 1 < ^ ^)<l9.ls <P5iC'o I Pic&fl vST^'t^tt C®IW vst >i?,ce? WRft I 
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$HTTO*f i | 5 g CTOT? JlHcVCt* ^T**^ «rtf^® TOffS TO5 K 2 Cr 2 0 7 

TO^? 

^Rt»rm % otpi wtre 'siftn ’fftfrora wttro toi? 1 ?fTOt s 

6 Fe 2+ + Cr 2 0 7 _ + 14H+ -> 6 Fe 3+ + 2Cr 3+ + 7H 2 0 

6FeS0 4 + K 2 Cr 2 0 7 + 7H 2 SQ 4 -> 3Fe 2 (S0 4 ) 3 + K 2 S0 4 + Cr 2 (S0 4 ) 3 + 7H 2 0 
6 mol FeS 04 = 1 ™ol K 2 Cr 207 
Sft?t? FeS0 4 4)? 'snqf^s \5? = (55.85 + 32 + 64) = 151.85 

K 2 Cr 2 0 7 41? TO = (39.1 X 2 + 52 X 2 + 16 X 7) = 294.2 

^5, 6 X 151.85 g FcS0 4 = 294.2 g K 2 Cr 2 <>7 

1 g FeS0 4 ^ 6 x 2 ^'i 85 g K2Cr2 ° 7 
294 2 x5 

5 g *l®srW FeS0 4 h 6 x 151 -- 8 g g K 2 Cr 2 0 7 

= 1.6145 g K 2 Cr 2 0 7 (v5'es) I 

^ f <CW ]^TOI C*1W? 'ftlflc^ *i'g > H 2 S0 4 *yP ic's g^l’g'd ^cs fift^ 4•"^•f^c^t 

TOSS 0.03 M KMn0 4 g’TCTO 27.5 mL SfTOfeR TO I C5TTTOT vs^HmS TO TO5? 

• [fit. C^T. ^oo^, ^oo 8 l 

*14141*1 I CTO 'slsc < ? * 1 ^[ H 2 S0 4 4)Pc® 4*4 c°i FeS0 4 'Q H 2 ’bl-H TO I 

Fe (s) + H 2 S0 4 (aq) -4 FeS0 4 (aq) + H 2 (g) 
l*MI*l 5 T? C TC^ 'oiSlfi KMn0 4 'alfll fils's TOTl? '»(lf)P < p *1*)) < P4 e t Pti^f S 

Mn0 4 + 5 Fe 2+ + 8 H + -> 5 Fe 3+ + Mn 2+ + 4H 2 0 

lie's, 1 mol Mn0 4 ^T?*T = 5 mol Fe 2+ «il4»r 

^t, 1 mol KMn0 4 = 5 mol Fe 

.-. 1000 mL 1 M KMn0 4 3^*1 s 5 X 55.85 g Fe 

r«^w„w^ „«* 5x 55.85x 27.5x0.03 ^ , t _ , . 

.’. 27.5 mL 0.03 M KMn0 4 S? 6 ! =-——-g Fe = 0.2304 g Fe (2ft?) (w'es) I 

lUOO 

$3tTO*t * (*) I 0.36 g TO?? 4W $TOt H 2 S0 4 4)1^5 3$1^ TO? 

<m*5 3?*fi^ ’pajfart? TOW 0.025 M KMn0 4 3^C«tjt 48.5 mL efTOTSR TO I CTlTOf 
CTOtW TOttff? 1 lTO?t *rt?W 4 f Ptf? TO I [5. C?t. * 008 ; ft. C?f. *oii| 

TOt*fH i c^ils.lc^ *l^[ H 2 S0 4 4]ftfl5 ij^l^vs 4*4 C4 FeS0 4 3TO TO I FeS0 4 34*114* 
KMn0 4 5?*1 4l*ll erll^'s 'TOT? 'ad4pl4* ^T^tTO*! Ptiq’t $ 

5Fe 2+ + Mn0 4 + 8 H + -» 5Fe 3+ + Mn 2+ + 4H 2 0 

^iftTOT TO®, 1 mol KMn0 4 = 5 mol Fe 


?t, 1000 mL 1 M KMn0 4 3^ e t = 5 X 55.85g Fe 


48.5 mL 0.025 M KMn0 4 3TO = 


5 X 55.85 X 48.5 X 0,025 g Fe 


1000 


s 0.3386 g Fe (2fT?) I 

.". 2FPS ' a lP“J i ,n ? C*1I4J4 ^TOT? osetM '°llc^ = (0.36 - 0.3386) g = 0.0214g 
snprc®, o.36g cnrarc^ cswr = 0.0214 g 

100 g^rf?y? cto 35 cg^m ms, = 100 g = 5.94 g 

t c^erm ’tf?irr e f = 5.94% srm 1 
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«I wfa* -HMwt wn*I*i ftf^FS 2 g ^ (FeS0 4 .7H 2 0) C? 

1 WJCT fSUS 6 mL ^t?T5^ 0.02 CTT*lt?l KMn0 4 ^*f «KTIl'S*H ^51 fiTTO W*T 

eSfs <w?rm 5tt«iwrt?t *rfavt«i f5r% to i 

*nrt*TR S C*Ml*1 TO*tCT ^ft?l KMn0 4 TO1 kite's TO1?J *<5)<P5W 8 

Mn0 4 + 5Fe 2+ + 8K+ -> 5Fe 3+ + Mn 2+ + 4H 2 0 
fc’lR'S*® ^iftTO*! MC*, 1 mol MnC£ ^TTSH = 5 mol Fe 2+ '3t?M 
^T, 1 mol KMn0 4 = 5 mol FeS0 4 .7H 2 0 
•\ 1000 mL 1 M KMn0 4 3^ e t = 5 mol FeS0 4 .7H 2 0 

/. 6 mL 0.02 M KMn0 4 5^*1 ■ 5 X ^JIL 0 ' 02 mol FeS0 4 .7H 2 0 


s 0.0006 mol FeS0 4 .7H 2 0 

mi?! FeS0 4 .7H 2 0 TO TOTO'TO = (55.85 + 32 + 64 + 7 x 18) 

= (151.85+ 126) = 277.85 

^TOR 0.0006 mol FeS0 4 .7H 2 0 = 0.0006 X 277.85 g FeS0 4 .7H 2 0 

= 0.16671 g FeS0 4 .7H 2 0 (®TO) I 

frlTOW 8 I ^ H 2 S0 4 ftftT5 19.8 mL *U»WH 0.02 M KMn0 4 JF«t TOTt 25 mL 

aiumna croi wtu?R (ii) g**tr* toi ^mn 'smnR (ii> 

TO*rtart 1»rt?r to i 

»PlWH 8 '31TBH (II) JUlwUw 'Slftu KMn0 4 TOT erlR's TORT 8 


Mn0 4 + 5 Fe 2+ + 8H+ -> 5 Fe 3+ + Mn 2+ 4H 2 0 
»l4C*, 1 mol MnCf TOT 5 mol Fe 2+ ^RH '•flip's 5311 
/. 1 mol KMn0 4 = 5 mol FeS0 4 I 1*1(3)$ &MI ij<(*t 'silcs.1 


V, xM| (KMnQ 4 ) 1 mol 
" V 2 x'M 2 (FeS0 4 ) 5 mol 


djjHC'O, 

KMn0 4 TO TOTO, V, = 19.8 mL 


^t, 5 x V, x M) = 1 x V 2 x M 2 


KMn0 4 TO , Mi = 0.02 M 


5t. 5 x 19.8 x 0.02 = 25 xM 2 


FeS0 4 TO 'TOTO. V 2 = 25 mL 


^T, M 2 = 5 x 19 2 8 5 x 0 02 = p.0792 M 


FeS0 4 ^ ^R^KJTt, M 2 = 4 


fcro s fqso 4 g*rc*ra wnsn = 0.0792 mbiL- 1 ?n, 0.0792 m 


<t I ^ H 2 S0 4 ft6F5 15 mL «IUIV5M* 0.3 M KMn0 4 gTO Xtt\ 25 mL «H««CTO 

*i$usjK«m ctot ^rffas toutoi £ ^mi h 2 o 2 to crorra ^ms\ Rtfs 

TO I Rf. C^t. ^oob; ft. C^T. 5oo3; 1>. C^T. ^oovS; ^ob b ; 5Tf. C5T. ^ooV] 

torth s Rero* ~s*\ totott^s 'strr (d“) toi to 's#g «n**uwiwi; , toh 

^ ^ ^ ' 

(MnO^) I ' S K*1J 6(l5l*t—R'etlsicHsj *l5lTO*T Rn^ 9 ! 8 

oT . -+ 0 2 +2e-^.. x5 

Mn0 4 + 8H -1, + 5e” —> Mn^ + + 4H 2 0 ... x 2 
<?n*t55Ea, 2Mn0 4 + 16H + + 50T -+ 2Mn 2+ + 8H 2 0 + 50 2 

^1, 2KMn0 4 + 3H 2 S0 4 + 5H 2 0 2 -> K 2 S0 4 + 2MnS0 4 + 50 2 + 8H 2 0 


%t tn: m (w)-«i 


































Updated Bangla-e^o^^:^^i^)«j§|k.com/tanbir.ebooks 


*8* 


'B’lfiiS® *i5lwl 2 mol KMn 04 = 5 mol H 2 O 2 

Vl_XMi (KMnQ 4 g^*t) 2 mol KMnQ 4 

V 2 X M 2 (H 2 0 2 gt*t) 5 mol H 2 0 2 
15x0.3 2 

25 X M 2 "5 


M 2 = 


15 x 0.3 x 5 
25 X 2 


= 0.45 


KM 11 O 4 V, = 15 mL 

KMn0 4 4RI WTiaft, Mi = 0.3 M 
H 2 0 2 4RI '=hI*I'SH, V 2 = 25 mL 

h 2 o 2 wnait, m 2 = ? 


H 2 O 2 3^*15 ^WlUft ^*1 0.45 molL -1 0.45 M ($««) 1 


1 H 2 0 2 «iw ^*Tt g^«t* 25 mL 10 mL 0.1 M 

OTiforro TOmi*rc*fc ararferc i <& h 2 o 2 g^«ta *wj erf? h 2 o 2 ^'su ftfa ^ i 
s h 2 o 2 ^ ’tfon c t ft% TOiifciw®* i ft&st ftw 3 *t ? 


H 2 0 2 + 2H + + 21 - -» I 2 + 2H 2 0 

2S 2 of + I 2 -> 21- + S 4 06" 


.’. 2Na 2 S203 = I 2 = H2O2 

.-. 1000 mL 2 M Na 2 S 2 0 3 3 ^«t s 1 mol H 2 0 2 = 34 g H 2 0 2 
1000 mL 1 M Na 2 S 2 0 3 I|Vt ■ 17 g H 2 0 2 

17x0 lx 10 

10mL 0.1 M Na 2 S 2 0 3 g^*f s-—-g H 2 0 2 h 0.017 gH 2 0 2 (SSH) I 

II 1.5 g «ll4l?l4l* H 2 S0 4 41 ^ 100 mL Wt 3* I £ 

25 mL-<* SlScJlH 0.02 M KMn0 4 22.5 mL tf«ll«M ^ I <2f «||<ffo{<f Fe(II) 

4RT t^t. CTt. Ao5i j n. C^t. Ao55; *1. C^t. Aoo<f •, ft. C^t. ^oo'b] 


*nrt*fft • e*ita 'Q H 2 S0 4 4|?[ ftfenn FeS0 4 Fe 2+ ^RR 'Q ^§Rl MnQ* 4RI 

ftfe?rra Rftaa«t ftuyt % 

Fe 2+ —> Fe 3+ + e~ ... x 5 


MnOl + 8 H + + 5e~ -» Mn 2+ + 4H 2 0 _ 

Cm TO, 5Fe 2+ + MnQj + 8 H + -> 5Fe 3+ + Mn 2+ + 4H 2 0 
5 mol 1 mol 

•n51<M e t lie's, 1 mol KMn0 4 s 5 mol Fe 2+ 


1000 mL 1 M KMn0 4 3^*1 = 5 x 55.85 g Fe 2+ 


22.5 mL 0.02 M KMn0 4 3^*t = 5 * 55 jooo xV X ~ 6 Fe ^ 


= 0.1256625 g Fe 2+ 


d^C'o, 25 mL Fe(II) ^t?R 0.1256625 g 

.-. 100 mL g|^5 Fe(II) TOT TO 0 1256 g 5 x 100 = 0.50265 g 
* 0.50265 g Fe(II) '5fRR I 
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kr i o. 4 i g cro* cac 2 o 4 toi to i toit** ^rnrm to* 

*tta ^ l«Tolw c^5 TO* H 2 S0 4 4 g^5 TOt TO I CaC 2 0 4 4* 4 g**tTO TO$p* TOfite 
TOTTO 35 mL 0.04 M KMn0 4 tfTO TO I if^MITO* CaO 4* 1 44* 1 efllTOt f^Tt* 


TOT I 


*rai*h s *i*iraPi^ f^n t 

CaC0 3 (s) + H 2 C 2 0 4 (aq) -> CaC 2 0 4 (s) + C0 2 (g) + H 2 0 (/) 

1 mol '4W!l*4 <flPiw 1 mol 

CaC 2 0 4 (s) + H 2 S0 4 (aq) —> H 2 C 2 0 4 (aq) + CaS0 4 (s) 

1 mol 1 mol 

2 KMn0 4 + 5H 2 C 2 0 4 + 3H 2 S0 4 -> K 2 S0 4 + 2MnS0 4 + 10CO 2 + 8H 2 0 

2 mol 5 mol 

*l5) < W s t (1), (2) 'Q (3) 4* *fl$- 

2 

1 mol CaC0 3 = 1 mol CaC 2 0 4 = 1 mol H 2 C 2 0 4 = - mol KMn0 4 

'*1, 5 mol CaC0 3 h 5 mol CaC 2 0 4 s 5 mol H 2 C 2 0 4 = 2 mol KMn0 4 
2 mol KMn0 4 = 5 mol CaC0 3 

*t, 1000 mL 2M KMn0 4 S*«t ■ 5 X (40 + 12 + 16 X 3) g CaC0 3 


m. C*t. 4oo8] 

( 1 ) 

( 2 ) 

( 3 ) 


35 mL 0.0 4M KMn0 4 3**1 = 


5 x 100 X 35 X 0.04 


'*1*1*, CaC0 3 

100g 


1000 X 2 
■ 0.35 g CaC0 3 

♦ CaO + C0 2 
56g 


g CaC0 3 


^iflTO*! TO4, 100g CaC0 3 CTO4 56 g CaO ^*5} TO I 

56 X 0 35 

0.35g CaC0 3 CSIW-g CaO TO I 

= 0.196 g CaO 

zi' 1 'Q 041 g 5^I*tWd CaO 0.196 g 


100 g CaO = 


0.J96 X 100 
0.41 


g 


= 47.8 g (era) I 

$«* * 47.8% CaO 

fcltTOt * I 50 mL CuS0 4 3TO*f «|foRl\» KI C*W TO* «lll{llfiiHC4 TOffS 

0.15 M Na 2 S 2 0 3 35 mL TOSleR TO* TOR* TOTO4l> gTO* Cu 2+ TOTOTO 

TO I . < C? [ft. c*T. ^ootf] 

tow* % iftroe fts^e 

2 Cu 2+ (aq) + 41" (aq) - 


Cu 2 I 2 (s) 




h (aq)| ( 1 ) 


2 S 2 0 3 2- (aq) + I 2 (aq) -» S 4 0 6 2 ‘ (aq) + 21“ (aq) .V.. (2) 


<? 


(l)«(2) csnras '*ra*i *nt, 2 Na 2 s 2 o 3 ■ i 2 = 2 cu 2+ '*ra* 1 

.-. 1000 mL 2 M Na 2 S 2 0 3 S** = 2 x 63.54 g Cu 2+ '*!** ^ 

35 mL 0.15 M Na 2 S 2 0 3 S**t = 2 - — ^ ^ — g Cu 2 + '*t** 

h 0.333585 gCu 2+ '5Tt7H 

fc«* g sm get* cu 2+ <*i*ch* 0.3336 g (era) 1 
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fcmro io i 2.5 eTO3 tow m hno 3 4ftw 43tg3«fc* 

&8«5 TO *ll$cl|l«*W3 T§3 Wt ^3 | <Jf_ JfTO/ttfa CTPf TO 250 mL Wt ^31 CTO 25 

mL TO3 TO3 (Cu 2 *) 43 & 3311 ki 331 ifarot c*rt*t ^3t 33 i 4313 ^ic«iw»^c4 
30 mL 0.1M Na 2 S 2 0 2 33«t 3t3t ^3t ^31 ^ 25 mL ^1t3 «nl«c^s 33«f 3t3t W 

cjtto i 2 ^js auk*, 3*5 C3i*t Na 2 s 2 o 3 faforra Piuii* 431. 3*it3 <PMt«i(6w afro ^*rnt 

^TO wt *H3t to i _ ^ 

33t3t3 8 TOIOblftfod W!33>, ^5 TOll&l « <J<$V6 RetlaCTO <31313 3*3^ 

2 mol CuS0 4 = 1 mol I 2 = 2 mol Na 2 S 2 0 3 

(i) ^vj 'SIlMlfeWd 3f?TO1 1*rf3 * $ns3 3*3^ 3TC, 

2 mol Na 2 S 2 03 = 1 mol I 2 

3t, 1000 mL 2M Na 2 S 2 0 3 331 s 1 mol I 2 

.-. 30 mL 0.1M Na 2 S 2 0 3 331 a ioo^x ' I ^ mo1 12 = 1-5 X 10 " 3 mo1 12 

(ii) fatefllil 3f»*t C5T®TTt Na 2 S 2 0 3 <113 C3T3 3?*Jt 8 

1000 mL 2M Na 2 S 2 0 3 331 = 2 mol Na 2 S 2 0 3 

2 x 30 x 0 1 

.-. 30 mL 0.1M Na 2 S 2 0 3 331 = jqqq mol Na 2 S 2 0 3 

= 3 x 10~ 3 mol Na 2 S 2 0 3 

(iii) TO113 *UMI6 w TOTtt33 ifimtt f^^TT 8 $1S33 ^TO1*T 3T13* « ^3TW13 

TOrfew«3M^3ff5, 

1 mol I 2 = 2 mol Cu 2+ = 2 x 63.5 g Cu 

1.5 x 10- 3 mol I 2 = 2 x 63.5 x 1.5 x 10" 3 g Cu = 1.905 x 10" 1 g Cu 
S*nH* MW, 25 mL Cu 2+ 5^*1 1.905 x 10" 1 g Cu I 

/. 250 mL Cu 2+ «HflM3 33W Cu TO = 1 - 905 x 250 * 10~‘ g Cu 

= 1.905 gCu 

fc«3 i T& I 2 = 1.5 x 10- 3 mol. Na 2 S 2 0 3 3T3f® = 3 x 10- 3 mol 431 Cu <KflW< TO = 1.905 g 

$31331 i i | TOT13 « fl>3 (Sn) 43 3?TO 31^ CglHfflftTO I'STOl lUPM A<UI3 3RT 
£jlMf3 15 g *^TTV 3^H 2 S0 4 5 'Q*'s 4ts 33TO SnS0 4 ij^tl ’ifjH'a TO I 331 

3^[ H 2 S0 4 4lTO ttftfllfatlH TO113 rifr? filths 33«n^ •rtf^T fll TO 250 mLWl^ll 4 

Iprc*l3 20 mL ^PlC*f»l ffTP* f^3 0.02 M KMn0 4 33«f 3t?Tt 15!^CJ5«I^ ^3T3 25 mL KMn0 4 
33*t 33^13 ^ I fl>T33 1 f^3t •fflmt't »t*f3t ^31 [Sn 43 *TtS ^3 = 118.71] 

>i*lhh 8 dent's , Rla»f)llu 3*1 PlK^t 8 

Sn 2+ —» Sn 4+ + 2e“ ... x 5 
MnQ 4 + 8H + + 5e^ -» Mn I+ + 4H 2 0 ... x 2 

C3W ^3, 5Sn 2+ + 2MnCU + 16H + -> 5Sn 4+ + 2Mn 2+ + 8H 2 0 
5 mol 2 mol 

'H?l<w c t MW, 2 mol KMn0 4 = 5 mol Sn 2+ 

^t, 1000 mL 2M KMn0 4 3^*1 = 5 x 118.71 g Sn 2+ [V Sn^H8W = 118.71] 

.*. 25 mL 0.02M KMn0 4 331 h 5 X U8 ioio X x 2 2 X ^ 8 Sn2+ = 0.1483875 g Sn 2+ 

Sf^WS. 20 mL SnS0 4 U3W Sn 2+ ^ = 0.1483875 g 

.-. 250 mL SnS0 4 B3W Sn 2+ TO = Z L>il50 g _ j 8548 g 

15 g giro fN to = 1.8548 g 

.-. 100 g <TOf 163 TO - L854 ^ x 100 g = 12.3653 g 

$®3 8 C3TC0? laws = 12.3653% 
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O arraa ftfoan <3nMH a^at i araa asa <<ran niamPto fnfarat aw «iftiwM a aanaj 
^t«l < P(ilC'iC , in>'a c»7h a ^Slfj ^jna 'ai'lJ C*j1®1 a (.<71 c4a RfW RwlRro an a aw alau&lw*1 a am 
CaR ^c»i<pd5Ml^fi>'» WR a TJ*ta ctH aW aaafRa an | 

o Rrarraa ftfoiiw a^st: R*raa aca *m >naft ataraRa RRrat aw aftasrwR a 
^uhj diR a ^aa am wR a catr*m atw a*^$ an aaa aftrcaa a amtm 

Swat&iwcnfite dfR a ^*ta marina 3 a 1 

O araa * w an wR, wR a aran amta rtH, <raR a aiiwia wtRa aw, aiwnca araa 
art an 1 

O Raraa i w aa criR, wR a araa amim dn*i, c$R a aiiww RaiRu aw, 'Aiwaw 
Raraa an aa 1 

o atm a Rarasna $t*ta5^ln a at*jRa a$Bt 1 ara*t aca >4 pr aaf&aiaraRa wa, waw 
can nanR, a^a araa ItnaU'i n^n aw 1 Rai«*t aca aa* 4afi> ataraRa Rat, wntw caR 
mraR, a^nt aran sian aw 1 

o araa « Raratan $wa&51« asst s w aa wR, wR a araa $wSR $ra«t aw, amt asn 
araa 1 w an cnR, cnR a amn $tna$n <4 # i aw, atnt aca Raraa 1 

© am a Ratnn aacs ntt? • an cawt ata*t a Rara*t Rfom aa^ aw 1 st^anta aran 
a Raran Saw a^RRmt; a a^Rfamt aawj awfo® aw ^ mawRa RRnt an a aa araa 
RaiQ'o an ara?. Raraa atR® an 1 

© am awns can wlw aal^ dfR w *rinat*t atR® aawra atw, arca ca wk’t o\ wtwra 
ara*t aam mr ^ 1 at^fta twa5% as^ra a^aw can wtw aaf& wlwra *raa^ caa w awia 
$.c°i < «5'i a<iaRa ^ww, ca wt^a ca catwra ara'tawrt aa *ia^a aa ^ 1 aauftta cara c%a caR 
aaft catw3 ^raa^ w awia ^wra^a jra*t aww, ca wtca ca wtwra araa awn aa aai^a aa 1 
© araa-twiafra a*af^ arat ara^-f^araa Rfinra afta^an aasl f^ata s > 1 # a^Ra ^ 
Raaaaaa 1 <4 aw% aaarw anal, ^ araa a^a twa5a a^a «5Ri^ «jaa 
aftancan arawr 5fat*f ant asj ^wnca aai^w araa a^-RRrat 'q Rama a^-RRnt nat ^n 1 
af5 aftanaca Sa^s awn ant «ja nraw an, wa a^tanca twa5wn awn aaa an 1 anwtw 
aftana cnta aw a^ RRrara atnfaa aflana araa an 1 
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<SH 'Q '3^ 4 Tfa*T 


i I Wta't RQ>*II »)'©sh '»(l(."ilt>»i! ^a I 

^ I wa*t 'Q foejiai*ta ^fte iiiat, SiKs'-H*. aTMTT ^a l 

D>t. C3t. ^oo'b, ^obo; V. C3T. ^ooV;^. C3t. ^oofc, ^ooV; 3. C3f. ^oo*t; 

ft. C3f. ^oo^, ^obb;ft. C3t. ^obo] 

o i (3) “wt3*t ^ f<tai3*i ft&nt ^T^rt 143 ^ —Si^h^r Sl^FD 3JKn 331 

[^. C3t. ^obb;3t. C3t. ^obb;ft. C3T. ^obb;3. C3T. ^ooSs>;3. C9f. ^oo'b^obo] 
(9) f?T5^ ftl3?n ? tw^a'i ^HItbcss 3t3TC3 C99fs C3, ftssi ftf33l *pi*K9CT> 1 

[ft. C3T. ^obo] 

81 O R’erlsc^ ^ ' 0 |lc*llD*il 3*3 I 

<? I ^r!3'*1 TOOT ^ ? C3R C3fal C3H C*nc35i Wf3*l TOOT ^)olc<l ft*fa 331 33 5*1133*133 C313OT9 I 
'b i (3) wra*! toot^ t?wt3*t tour 319313*^3 
(9) Wf3*l 3^9113 3fl> 3J3313 53133*133 3J19J1 33 I 

*i i m wi3*t 3<9rt3 9^363 3131 #5tt3 9X&m (Mm c33 33t 

313, ^5t 5»il^5H J R3n9J1 33 I 

(9) W13*t-ft^t3*l RR^Ifl 35)33*1 33^5133^*13 ft?T3T9ft 59133*1333Tf9Jt 33 I 

vi (35) sffft 95tft3 R ^im 3 jwiwcB 3 3iw C33t3 9 \\$m ft 3t5 3^^3133 m i 

(3) 3*fftf^3t3 3l3lc*JJ C3f33 <S>l3t^ 'Q C»5*lft ftf^3l3 3ft33*t C99 I 

k> l (35) W13*t-ftwt3*t 5l^clj"k r is 3t *3W5ft3 Red <10955 59133*133 C99 I 

(3) KMn04 3131 W(3*t“ftwi3*t 5l$d!"H 3T ^^Mc*ifi ^Ic^iltH 3^3 I 

(^t) KMn04 33^®t3 91^5^3^*13 'Q 35t^f^33^t '®llC3lc>*ll 3*3 I 

(3) Wl3 c t-R'8il3 c t ^l5tS*1c*l Wt33^Ci9 KMn04 3T3^JC3 ^^31 'Q ^^R3T*jc°ll Scg3 33 I 
bo I 93H KMn0 4 33*13131 C33ft 3t?TC33 9f33t*t ft%J3 'O 3^ TOlft3 ft33*t 31^9 I 

[Vt. C31. ^oobj C3t. ^obo; 31. C3f. ^oboi ft. C31. \ooh] 
bb I (3) 9&tft3l3 vbl^CtflWb 3131 Ul^o5*l*1 3t ^319^33 33 I 

(9) Wl3*f-ft^t3*t UI^CS-IW K 2 Cr 2 0 7 3J33R3 ^ft3t >9 33 I 


b*l 
bo i 


93f*t K 2 Cr 2 0 7 03*1 3t31 C33R ^liiC15i *#31*1 ft*fol3 <3 35t^ft33% 3*fat R'G 1 

(3) ^Ic^lcolRI^ <3 ^tertftftft 39C® C313I13 ? [^. C3T. ^ob b; V. C31. ^.ob b; ft. C3f. ^oo'b; 

3. C31. ^ oo'b , ^obo; 3. C3T. ^obb; ft. C3T. -^obb] 


[ft3 JJfRtft 3TWT133 I 
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afta«t-ftafla«t 


bsi «iicaiw>faiRi<p ^taffts ft^ftfai atata 4 ^ a*t ftcfa«> <j<^ aa? ^ ^t ^ 7f$#si 

wm stcama? 

b<? I SPlt*! K 2 Cr 2 C >7 alal c-’ilf'Sflfa atcafafawu 5a*t 2lf*t'® < P*lcHa ^*1^11'® ' a tlc®llt>»il < M I 
i'i) I m Na 2 S 2 0 3 3^*t m aata '=il-J4C*1<J Hl^»ll c t ft^tCiia ^I'Tllvi <3 a^ftt ^a I 


8 *tytm fagffr^g et?Q 


bl fa) 6ria*t-R?ait aaC'S “ft "5^1 ? [Ut. Cat. ^obo;^. Cat. \oob, ^obb; at. Cat. \oo<t\ 

ft. Cat. aootrja. Cat. $. 00 &, aobb) 

fa) wsa ^tfajt « atria ataj ftaft atfoj caa i tut. cat. *obb 5 cat. ^oo«. *oos>; 

ft. Cat. $. 00 ^; U. Cat. ^oob, ^obb;at. Cat. k.ooh, *obbl 
I “'StER-R^lsa R1 s»<jIji ^.ca^C'is ’Mt'iJ I”—aXftJt^ai [^. Cat. $,obo;ft. cat. ^oo^; 

U. Cat. ^oo<&; *1. Cat. ^ooV; at. Cat. •^oo’b, ^ootr; a. Cat. ^obb] 

\S I fa) ^fa ^t ? Tjffc ^Rt*t<r§f fatfaa aft 'S R*faS5 C’N I 

fa) Fe 2+ ftfta erl?i<p 9 Retlifa S'OfuJCi foat ^ca ^t Safts'faa arftJt ^a I fa. Cat. ^oo'is] 
fa) ftufRfa^? OT»fP CT, Sn 2+ <VITR ftsrta^fa feat TOSt I 

(®) Sn 2+ ftTCR *9 Sn 41 '°iltl r l-'fl?I aWI faftflt <(JI ait ^a I [Uf. Cat. •b.obo] 

8 1 fa) «mtft4 4ft® 4asfi> ftwiafa ^t ^ftfetti atat anart a*a i 
fa) KMn 04 44lT>' ’erlfl"?; ^t alat aTftTT ^5t I 

<t i fas) fttua caPfa^fa >ii*i<Hwa anaa-afajt ft<fa a*a s 

(i) SO 2 , (ii) H 2 SO 4 , fa. cat. ^oob; Cat. ^oo’b.l (iii) Na 2 S 2 C >3 
(a) Pi cm caft’ftza ^laa-'^afat ft*fa "aa s 


(i) OF 2 , (ii) Na 2 0 2 

(a) [FecciNOe] 3- ^ [Cu(NH 3 ) 4 ] 2+ ' 5 n?Haca.Fe ’9 Cu 4 a wta«t R<?ut %ta asa i [f. cat. *oo<tj 

a. cat. ^oo'bsa. cat. ^00*1; l^t. cat. ^oov] 

fa) k 3 [Fe (cn) 6 ] , k 4 [Fe (cn) 6 j «w [Cu (nh 3 ) 4 ] so 4 catfa ca#?t ar$a aaat'ja urt 
^afat caa ^ 1 [ut. cat. ^obb 5 a. cat. ^ooir; u. cat. ■b.oo't; at. cat. ^ootr; a. cat. ^oo^] 
(«) wta*t Rffart -ft? Rcai^ catca ca#a catcaa wtan-wat firta aa 1 

(i) KMn0 4 tU. cat. ^obb; ft. Cat. ^obo ; at. cat. ^oo'b] Cviiit H,PO. 

(ii) K 2 Mn 04 HH. C3\. \oo*>, Oft. -^oo'b] 

(iii) K2Cr2(>7 pi. C^t. ^oo^;R (3 \. ^oo'b, ^ootr; 

(A t. ^oo'b, ^OObr; ^T. C^t. ^OOhr] 


(viii) H3PO4 
(ix) H 3 P 0 3 5^ 


(iv) Ct 2 Oj 

(v) K 2 Cr0 4 

(vi) KC10 3 

(vii) HCIO 4 


RJ. CA\, CA\. ^oio] 


\A\, ^ 00 ^] 

(x) h 2 so 4 [at. cat. ■b.oob-i a. cat. \oo\r) 

(xi) H4 2 S 2 0 3 t^. Cnt. \oo^; 5. (A T. 

CA\. ^oo'S; ft. <A\. ^.oob*; ?Il. CA t. koo'h] 

(xii) Na 2 S 4 0 6 [ft. CA T. \o^o\ 

(xiii) H 2 S0 3 PH. ^ooe] 


Rj. CA t. ^oo'b; C^t. ^00^] (xiv) FeCl 3 


R. cm. \oo^] 























^8tr $*5 33133-333 *15 
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«>l AtVltf C3tTO 4RM4 TOTO^t « WTiW3*?tTt WS ? 

TO) (i) CH 4 , (ii) C 2 H 6 , (iii) CHC1 3 , (iv) CH 2 C1 2 
TO) («) C 2 H 4 , (ii) CC1 4 , (iii) C 6 H 6 , (iv) C 2 H 4 0 2 

{t* TO) (i) -4, (ii) -3, {iii) +2, (iv) 0 0^1), C3TO^t 4 <TOC3l 

TO) (i) -2, (ii) +4, (iii) -1, (iv) 0 OpJ), C3TO^ 4 TO33J J 

‘t I TO) «rt3«t 'atfR&iil 'Q R«HiH 'a^Rfoid ■#>? v5il^$H>»w, 3IT3TT ^31 pi. C31. ^.oo'b; ft. C31. *oiil 
TO) tf’fo ^T5R #) ? 3TNJI 4 s ?! I 

v i sn3«t-ft®n3«t.ftfts3t «n?R-^w4iJH *N% 3t <fro ^ <?ro s 

TO) 6Fe 2+ ' + Cr 2 0^ + 14H + -» 6Fe 3+ + 2Cr 3+ + 7H 2 0 [3. TO. *oo3 : 

3t. TO. ^oo<>, ^oii;3. TO. Aooi;ftt. TO. ^ooH 
TO) Cr 2 0 7 2 - (aq) + H + (aq) + I" (aq) -> Cr 3+ (aq) + H 2 0 (/) + ? P»T. TO. *oio) 

TO) 2Mn05 + 16H + + 5C 2 0 2 f -4 2Mn 2+ + 8H 2 0 + 10CO 2 

[^. TO. ^oofc;3. TO. ’^oo'b;^. TO. ^oo'b, ^oiijft. TO. ^oio] 

TO) 2KMn0 4 + 8H 2 S0 4 + 10FeSO 4 -> 5Fe 2 (S0 4 ) 3 + K 2 S0 4 + 2MnS0 4 + 8H 2 0; 

[ft. TO. ^ooV, ^oio;ftl. TO. ^oio;3. C^T. ^oii] 

(«) KMn0 4 + H 2 S0 4 + H 2 S -» ? 

(3) 2S 2 0 2 -(aq) + l 2 (aq) —> S 4 o|"(aq) + 2I"(aq) [31. TO. ■^oo'fa; 3. TO. •^oo'is] 

TO ^3 i S 2 0 2 3 -+ I 2 -> ? +1- [3. TO. *oo<*] 

TOO 2Cu 2+ + 41- -» Cu 2 I 2 + I 2 

CO ’TO, H 2 S0 4 ^5 K 2 Cr 2 0 7 S3TO3 3W KI 53 ftft*3l3 44^4!^$ 3ffa3«t 'MR&UI3 313TC3T 
TO)1 TO. ^ootrj 5. TO. ^oo^, ^oio; 3t. C3t. ^oo4; 3. TO. ^oo'Sj, ^oofcl 

*> i •d3) < wic c t Rutirt c*il»l*TOA ^ 3it3Tt ^fta 1 

(3!) SnCl 2 + Hg 2 Cl 2 -4 SnCl 4 + 2Hg 

(3) 2FeCl 2 + H 2 S -» 2FeCl 2 + 2HC1 + S 

TO HgCl 2 + Hg -» Hg 2 Cl 2 

TO 2 H 2 S + S0 2 -> 2H 2 0 + 3S 

io 1 31-hlfiR*? J i5) < ps k i’j[c»il ^T3 e t-R«?lsc*1s Sika*) 33 ; 3TNJT ^3 s 

TO) Na 2 S0 4 (aq) + BaCl 2 (aq) —» 2NaCl (aq) + BaS0 4 (s) 

(3) NaCl (aq) + AgNC >3 (aq) —> NaNC >3 (aq) + AgCl (s) 

iii wrotR omTO tem 353 t 
TO) C 0 CI 3 («) Na 2 S0 4 

(3) NaC10 4 ‘ (3) Na 2 S0 3 

(3) NaC 10 3 TO NaNC >3 

TO) NaCIO TO) NaN0 2 
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Srtaa’-fawtaa 




g wma-'fogrfirc aa ^wi 8-T^ 

~^t, gn^n^t aa^i ^pflfefea* 


^ Vi x Mi ('Sr(«J<P> x («tlsK<Ml Cat 9 ! a??lTt) 

, 'lflls , s 4 f o ^ = - —-- 

V 2 x M 2 (fawtaas) y (RfirlsIM* cata tr^JT) 

i 3 ^>^j 8 Reid'S calc^a araataftas ®a sMe® 5 ,c^ ° 


Fe = 55.85, S = 32, O = 16. K = 39.1. Mn = 54.94, Cr = 52, N = 14, H = 1, C = 12, 
As = 74.92, I = 126.9 I 


bl 5 g G?m > 1 MW 5 ca a^^a Wtfa® a*aC® as® Stta KMn 0 4 aOITSR SCa ? ($8 1.04 g] 

[®. Cat. ^oo'bj a. Cat. ^obb] 

*1 10 g aPIWBW W #5 as<T£® W m £ 2 Cr 2 0 7 sron«R ^ca? 

[$8 3.229 g] nn. Cat. \oo\r-, at. Cat. *oo<t-, ft. Cat. ^ool, *ooV] 
'Si 0.1576 g 'ows saURR '®Isc < p a^, H2SO4 41 sft^® ^«1 Wfaaa (II) ■’il®ic,<i*i 5 3 aa t'oR <psI aa 1 4 f 
S^'t^s as?IC® 0.0164 CSTPrm K 2 Cr 2 0 7 3 acaa 27.3 mL aftata 3 W aa I £ s^Taa 1 ! 

®TCaa M 1 ®<WI f^fSI ft% a*a I [$8 95 , 177 %] 

8 1 (?) <$? 5asat cateca a^ h 2 so 4 4 a*ta at*® caata aiacaCca a^^a aaft® a*sa 
Cafta 'SHtiW aft a® <q»sevs 0.01 M KMn 0 4 Ijacaa 95 mL acatapt aa I cata Is ®a a 5 ® ? 

($8 0.26529 g] [f . Cat. aooa] 

(a) h 2 so 4 sata 4 <j 5 jftsat cat^ta ®ta 3%£® a*ata aa at*® gaaca a^ «nfa® asai® 

0.03 M KMn 0 4 3 ataa 45.02 cm 3 afta I <mta ®tafift ®a as®? -[$8 0.3772 gl 

I®, cat. *ooa : a. cat. ^.ooa] 

«? I H 2 S 0 4 4 RJ $aftlf®C® 0.003 M H 2 0 2 4 RI 25 mL 5aaca aftft® aac® 10 mL 'SIBiaiaa 

KMn0 4 gaa atatwa aa i ajaf® KMno 4 sataa caiata aaarat ft% a*a i [$s 0.003 m] 

pa. cat. *00^; a. cat. aooa, -^oo«i>] 

ta> a^. h 2 so 4 ftft® 25 mL 0.2 m FeS0 4 3aara a^^a wtft® asac® 0.1 m KMn0 4 sacaa 
^® 'atrrsa aa^ta? [$8 iomL] [ft. cat. ^obo] 

® 1 0.5 g aftfa aa^ ftfia'Qa at cataas c^ata aiawG (FeS 0 4 . 7 H 2 0 ) ca a^^a wtft® asac® 
affa 0.05 caiata KMno 4 gacaa 5 mL aftata acatwa aa 1 £ 'srfaYa caata aiacacU eswtcaa 
a^asata^ataa^o? -. [ts 30.54% esarta] $. cat. ^obo] 

a 1 cafaa aiwl c®wta faf^ 4.0 g ^ c^ata aiawG (FeSo 4 . 7 H 2 o^ ca 'affa atarca wtfa^® 
a^ac® 12 mL 0.02 m KMn0 4 saa acama aa 1 aaaata^® caata aacaa saca spf® caata 
aiacactJa af^ata as®? «$>• [\&s 0.18222 g Feso 4 ] 

vi 20 mL ^ra®caa aw cara aaa [Feso 4 . (nh 4 ) 2 so 4 . 6 h 2 o] 4 ia saaca Uttt^aa asac® 0.1 
caiata 10 mL 'ata®caa KMn 0 4 acama aa 1 ^ 3aca 'ataacaa afaata as® ? [ts 0.27925 g] 
is 1 'afta ataTca 0.01 caiata KMno 4 3aa atar 0.02 caiata sataaa (ii) tcaa Mta 

wcat) 3 acaa 50 mL aftataca* wt^® a*ac® 4 l KMno 4 gacaa as® 'ata®a acama aca? 
[ 4 ii^C 3 i Fe 2+ <3 ^rsrtcaS §®at fawtaa] [f 5 s 60 mL] 


$s a: mw ibai-oa 






























































4tfo gtgjfg^ iPTtTf^-St^Tsi ' ! t3I 
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)>o i 0.103 g c*nfe?rra , 3#g ggare ggrc® KMnd 4 ggt'tg 24.3 mL gg1 

£ KMno 4 ggrig wirat g* 1 l$8 0.01233 M] 

55 I W 1.5 g H 2 S0 4 4) g^3 gJC3 100 mL Wt g?T I ^ gg^ 25 mL CQ 

Ul^cS'H gsgre 0.02 M KMn0 4 g^C'm 22.5 mL KRlIieM gg I £ '=TR#^ Fe(II) 4 <J gfggH 
* ^5? [$8 0.50265 g] [CT. CgL go55 ; gt. <7H. * 00 ^, go55 ; g. <^. AootfjR (FTt. gooU 

W) 1.5 g H 2 S0 4 4 |f$(tf 5 g %^5 g*Cg 100 mL Wt ^ | 4 gg«t C*^ 25 mL 

fgra Ufcdj-H ^^5 0.02 M 22.5 mL K 2 Cr 2 0 7 g^t SttgPeR gg | Cgtgtg *1^711 

afggFt gsg i [$s 40.2%] [g. cgt. goov] 

5* 1 g^^nara 'gtggg UjMc^tc'c 'gtggg (ii) ghwU «rr^ 10.20 g ^rgg ^gsft 

foMwC h 2 so 4 gft^® gsjg at*5 gggre Ei${£*m gsgre 0.01 m K 2 Cr 2 o 7 gge^ 
11.5 mL ggggg gg ; ^g £ UjmotcG FeS0 4 4ig «i^>g>gi afggia egg g^ 1 [$8 52.388%] 
5« 1 2.5 g ^tgg 4igs $gsgt catg'gig#^ Fe 2 o 3 eg* gg h 2 so 4 g*eg ftwnrcgsg 

^ngrcgj Fe 2+ 'grasg atg«F5 gsgt gg 1 srt^s ewrg gngwa gg*^ Ui$(B‘M g^ 0.05 m 
K 2 Cr 2 o 7 ggHs 30 mL aon^R gg i 4J e*flg 'sng , fgtg> Fe 2 o 3 4jg -imkmi g^s? 

[$8 28.8%] 

58i 20 mL'srmwig gsgra gggi gg'tegs g 5 ^ 0.1 m wrrarig 20 mL grawig 

cgifagrc gramrigwi; ggg ggggg gg 1 aw ggpt g^arera gfgTrH f?tfg g*g 1 [$80.127 g] 

5ff 1 , ®ns fsjfgr® ^ K 2 Cr 2 o 7 gge'tg 25 mL eg* ki ggsa cgta g 5 ^ gj 'snunfwgs g^f 

Ui^cJih gsgtps egg? Na 2 s 2 o 3 ggtfg 29 mL aisrpsR gg 1 $ Na 2 s 2 o 3 gge^ wnsn 

gsg I ($8 0.0862 M] 

i'bi 'aitfPitg* c^r 0.1058ggigglefggg^sgr? hno 3 ggcgrcawrfg^ gra^nttfftgs 

(V) mf 5 ivs», H3ASO4 4igt. Jif5r5 gt?n «ii«iM$'i> 'gigged wrf?P$ g^cg , aii(.giR>cH alTFfa s»gi gg 1 • 
As + 5 HNO 3 -> H 3 ASO 4 + 5 N0 2 + H 2 0 
H 3 As0 4 + 2HI -> H 3 ASO 3 + I 2 + H 2 0 

gs ^frgit'b'it^ gsg^s cgtfegra giwigwwrtg 28.7 mL 'sng^egg O.0198 m gg*f 

. gegmg ^g 1 aw ggng fgg^g 'smtffgwg ’•Fsgsgr gfggr«t w? [As = 74.92] [$8 20.12%] 



51 wigg-ft'Bflgg ^igrrcgg '=ifc*iit>Hi c*tg gscg ^tmag 5 gegm f^ffegg grot ggflg wgr Picgivf 
gftgsgggM cgtu^ 8 

(A) Zn (s) + 2HC1 (aq) -> ZnCl 2 (aq) + H 2 (g) 

(B) 5Fe 2+ (aq) + Mn0 4 (aq) + 8 H + (aq) —> 5 Fe 3+ (aq) + Mn 2+ (aq) + 4H 2 0 (/) 

(C) NaCI (aq) + AgN0 3 (aq) NaN0 3 (aq) + AgCl (s) 
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anaa-froma 


*<rb 

(TO vjVo<i|fct at® TOaa 3 Retwcaa H?j55t ! b 

w tow av?m aat® #r ^ar ? K 4 [Fe(CN) 6 ] caTta Fe to tow *wm TO I * 

(?f) 5^)'i«qj in's A, B, C fafaTO fa# tTOH C3^1^® 'ST taa I Bawl'S Silica | 8 tH < p <3 faTOaa 5 
fbR?® TO TO*. z)c'5J(. < P*T Wtaa aWTta af?W'®a 3 Ta aTNTT TO I O 

w- tow ^^falror « fasroa sTtfafanr #t? fr^Taro at® atatro fa®* Rftata toh- 

^C®l'<n3j'i TOjRlipfll-'i^R. ■*i?l'9S e t taa I 8 

^| i4<pfb 2.5 g 'SWJT TOaia ^CiMC^ aaja an? HN0 3 ^Pft® 3%^® 'Sa*. ^ Baat^ ^T*® <Kd 
HI$rtlt«fMa '^*1$® TOT TO I 4 Saata* 250 mL*3,a5ta C*fta 25 mL TOTRI TOW (Cu 2+ ) TO 

& sata ki gaa 'srfw afaarta cara a^ar to i cata 'aifwiiffcaw 30 mL o.im Na 2 s 2 o 3 gaa 
^lai 'Gl^iaS'lH TOT TO I 

3Cu (s) + 8HNOj (aq) -» 3Cu(N0 3 ) 2 (aq) + 2NO (g) + 4H 2 0 (/) . (1) 

2Cu 2+ (aq) + 41-(aq) -4 2CuI k (s) + I 2 (aq) ... (2) 

2S 2 0 3 (aq) + I 2 (aq) -> S 4 0 6 2 "(aq) +2I"(aq) . (3) 

(a*) TOalfeRI® 3 TOaiOblftfo TOTS 3TO b 

W ©’RTO ®^TTOs HffTOa TITS (TOT Rl&llflWI '3|IUIIt®lRf®4 TO^ TO* ftfaaT (l)-(3)-TO 

wr<TO#fa®*Rfaat? ' * 

(*t) fr^taasat®, 4 tfrtrtata tot Rft'faas aj<*® totw? TOatt®tfa®a ^rt® tofts, ^ 

'^TTOTf^«f^TOnTO(?TtTOTO^(2)^'9 (3)^ 7 TftTO«t'STr® »t < TOTOI vs 

(a) at®, DftUj*TCT 4J<*® 25 mLTOTla TOTtTO gat*fa TOT TO (TOT I 2 ^S TO?W TO* a*® 
(TOT Na 2 S 2 0 3 W?m ***t fttSrt TO*aWta aTOartt® TO TOT aWla TOS 'ST a«WT TO I 8 
vs l at^ *3 TOataj a**H , l5> , ( < plc ff i 5.c*i < pJi*i 'aWW-SWTtaa ataita aWT^f^ TOTH 3 aHlv$|<p 
toh to 1 ®aa tow 3 Rrow fafaar art 1 t®a fafaat to$ fafaata gft tot tottH) to$ 
aw art 1 fataR? Rfa*?# v$rja <^<pTu RR»*ii s 

Mg (s) + Cl 2 (g) -» MgCl 2 (s) 

(as) trroSa a®aw totos wraa Tawtacaa caa 1 b 

<a) Fe 2+ tosh TOrot^ca wi?w 3 faTOa^ S^ca irot TOa; ^st aftroaa? artan a*a i . ^ 

(a) tar^ laf^s wiaa* 3 fawiro tafro to i TOaa-'Rroia fato ^ aw art, to 

TO^taa 5 la&ar alar artart tot i TOaa a?arta aRa'ia caat3 vs 

(a) ®^taas ar^s, TOaa '=t ) ^R1TOt 3 Taroaa ^<R1 toi -ft? vsr^RfTOta a trocar ^arro ^taas 
afTroart caa 1 * . ^‘ 

10 g crom aiac*fUca> TOro toto to tot fa^a TOatwa ^a? 8 

8 1 vqas 5aro cat^w 5 to^ a^r® eica farn ^ atacs afam a vs 1 TOam TOata atroas to^ 
aT^p® caca Rea a^®i TO^aa at® 1 ^sa ctost ar^ 3 vafroroaa atar aiR« a^Tar 4 ) wiaa- 
faroaa artt^i ^ faf^an araara aw cata TOasfata 5 Fe 2+ tosh aTOt tot ara 1 c®fataa 
caata3 ta®si lafrot art 1 
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TO vivsoh wi?fl ’Q Retract 3«Pt <?w i b 

(3) ctoa %3a tot 43# wra't srf3s?rr ^ ^tt^ijt 3*a i 5 

(«t) ®vnH(;<M ^ 3^, 'SH4^C«T> Fe 2+ '=TRH 1.5 g C3t5 '5TR#^ 5^ H 2 S0 4 43 

gft^s 3^ 100 mL 30Tt 531 £ 03E«m 25 mL C3* tJl$Uj“t3 WC5 0.02 M KMn0 4 
22.5 mL Strain 5S1 $ Fe(II) 43 311313 3331 301 I [$8 0.50265 g] • vs 

(3) ^3t301 ^«IJ TO, Cbto3 TOE3 f30J<!, §<530 5«310 33C3 WtiW-tofH 3t5 WT Cbto3 

<TOt33 3fo <G <TO3 fato 35*l« 3Tt3lt 'W I 8 

<t i s^rfohj V5rm^ UimwcS V5|j^ (id ttiwB «ftt^ i ?n*tjf5rcs <>n?fw wra^ 3313 

KMn0 4 333 33t3 K 2 cr 2 o 7 ga3 <mi3 303 Fc 2+ '5rraw?i 3to3 f3%ja 3*afa to i 

a^rrag jfk*\ ^mf^s ^aim 0:5103 Fe 2+ «ihjwsj 3to3 f*to totffop <3^5 carwrfga 
to10 tJjMwU 0^01 %3ft3 <)J<5lt3d SFtf 3033 I 

to 3i$0ifa ? 5 

(3) wra3 38?m vs <7rra%j top efl? 3i<tgsj C33 i * 

(3) $>nt33s TO5, 3313 KMn0 4 033 5131 3Wtm ^ <TO»3lF]a frsfa to!?! SlfawdS <TOT10 

v^lftscis v lls j jl c t Ig-ltim <3 ^Iffg^lvi 33*d>(5 I vs 

w ire®, wm-toag Ui^cJ'iw mu^w- sm KMno 4 gag toi sm K 2 cr 2 o 7 

033 <u«a«.lcsi gfaat <3 's^faTOpp ots| | 8 

vb i c®s m to® ap*5 vaimsiw fa^ ctoa afaata fa^fora *hj 2.8 g 333$ tonro 33 ; h 2 so 4 

^t 53 I 31*® VSTIM^ (II) i|l»IWl5 033TO 0.1M KMn0 4 033 5131 Sl$tG30 30TC® 
95 mL KMn0 4 liTOs 531 (svssi ol^cjj*t*i I 

TO %5?l fa(a>*il ? 5 

W ^ h 2 so 4 ft1g|® K 2 cr 2 o 7 g^'ra m% ki <i® Vifem 

<m\ \ 

(*t) ■Xf^ ) <pt^ vsiiijjjH 3^*1 5 t*HI ^ I vs 

(n) ire®, sttmfi c®wra *tf^sn e t w <3 wijm ^ ■ft §*tmH «rr^? 

am 900°c ^T’Prtarra Fe 2 o 3 ^ Fe 3 o 4 f^ra«t srf^rm 

RlffS I I Fe 3 0 4 C3%I vsi^Ir® ? <4S® Fe ^ 'Q Wt?I*t 6 1*Ht ^?I I 8 

11. <3 fN (Sn) ^ *rcs?i <n^ <araa ireai Itwa *i®w *tfain*f ^i cgresia 15 g 

’^lc<p H 2 S0 4 '5'ca W55 Ib'iC < 7“ SnS0 4 ^C 8 ! 03^*1 < tf^ e F5 ^ I 5f^ H 2 S0 4 

v£) 13 to faMafN asnta ^sreas <$?? ?n^ga*reas *nf 3 f^Prea 250 mLM^i <n sac'ta 20 

mL ^f3^53 FfC^s to 0.02M KMn0 4 S? 4 ! 5M 25 mL KMn0 4 0^^ 0^Pla. 

531 [Sn 43 318^ = 118.71] 

(3 s ) t^vb«( fafoid*! 3*1^ V0HH ? 5 

(3). tos Ui^dj«iw wm^i3 KMno 4 gal w® y vsrgfam^n i 5 

(3) sftoa 3iaf6® wrai-toa 8 ! fatoa wtfs '=rt c tto ■Jtoa e t 

3T5fCTJ C331 vs 

(0) 5 t ?l'1'9 3^5, (i) 3^[ H 2 S0 4 vflPn.v» 05013 C"^*1 <JI3Tf 5^ I (ii) Si'S 

«fl»f C0IC!S 1^0? *|Vs<P< 5 l ■ p tf^STT c t 3 e Ht 3*3 I (5+vo) = 8 
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*t-foggV) «q^Pi<ti>Pi ar»fl (MCQ) ^) 


s(-b MCQ : *Tt«rm*f <3^ (Simple MCQ) S « ^«(m *5?lf%f%^ t 


b I Zn (s) + Cu 2+ (aq) -4 Zn 2+ (aq) + Cu (s); 4 R&*lll!to5 ^5r ^Csl- 

(?) Cu 2+ (aq) (st) Zn (s) (*i) Zn 2+ (aq) (3) Cu (s) 

* I Cl 2 (g) + H 2 0(1) -> HCl(aq) + HOCl(aq); 

<4 t^rra HOCl Cl 4K ?tfstjt 3*5 ? 

(?) -1 (s|)+l (*t) - 2 (3) + 2 

« I K 4 [Fe(CN) 6 ] CTtcn Fe 4K Wlttf *TC?IJT 3*5 ? 

(?) +2 W) + 3 (*t) + 4 (3)+ 6 

8 I NaCl(aq) + AgN0 3 (aq) —> AgCI(s) + NaNOj(aq)—<4 Rls**lllu C.4H Ctrl'S® ? 

(?) wRW-ftwm (*o ftftwWH (*t) ftcw w *raa3*t 


P 


<t I Stock System ^T^UT ^C^lC^t NaC!0 3 43 »il*i<P55 c t ^3 8 

(3*) (TfltMTO CsFTCift (V) (*0 CTlfatW QFtBTB (HI) 

(*t) wtfe*ii»i ov) (3) wrf&nPi cspt^U (n) 

I Stock System 3ff3, WBW ^T^tTf ^PItC*t K 2 Mn0 4 <3ft«t3 3133533 3* i 


(?) *fPiPiflfj| >iji*iiwU (Vi) (*u il»i(5uifj| vijwrcstB-cvn) 

(«t) *fiJlPl*ll3 3JI»1IW& (IV) (3) 3l5lf3uil3 kJJWICH'B (V) 

^ I Pi cost *tl®*1l»il Retlfl<P A.c<t- 

(?) Zn(s) (s|)H 2 (g) (st)Cu(s) (3)Fe 2+ (aq) 

tr i mjFtl^s <4^s (hcio 4 ) 'si^c® ci 333^3 wt W3t 3*1- 

(?) +4 (*t) + 6 (*l) + 7 (’SI) -1 

i> i Br 2 cw bkX 'straw 3313133 cw Br 43 wt werra 3133^ 3*1- 

(3?) 0 <XZ? - 1 (s|) 0 CttSF + 5 (3) + 2 CSfW + 5 (SI) + 2 - 5 


(SI) 2, 16, 5 


bo I fitfm] CT33, Mn0 4 + C 2 0 4 ' + H+ -» Mn 2+ + 2C0 2 + H 2 0 43 33^51 3ffa3W 

(?) 2, 5, 16 (s|) 16, 5, 12 (st) 5, 16, 2 

bb I 1^5* f^m, Cr 2 07 2_ + of" + H + -> 2Cr 3+ + 0 2 + H 2 0 43 3355t Sf$ 3*jfa3W R foil 45*1^3 
3*3 33- 

(?) ’2, 3, 8 (st) 1, 3, 8 (st) 6, 2^ ’ (SQ 2, 3, 8 

b* i ch 2 ci 2 <raft3 c 43 <ram^ « wt33 *wbt 3*1 srara^ra- 

(3*) 2, +2 (St) 2, +4 (St) 4, 0 . (SI) 4, +2 

st-b MCQ <4* frSSVHI S b I (st) * I (st) vs I (?) 8 I (s|) <t I (?) b.\ (?) Vl 0?) V I (*t) 

fc I (st) bo I (?) bb l (St) b*l (St) 
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3-* MCQ 8 3^fa<1bPl Ufa (Multiple Completion-MCQ) 8 

>3 eramt s . . . 

' ■ 4 . •' 

b I Zn(s) + CuS0 4 (aq) -> ZnS0 4 (aq) + Cu(s) 4 R&Wa (TOSI- 

(i) Zn fawrlii«pgc’’t 3^ <pw«., (ii) Zn Wff3^5 ^C^C5., (iii) CuS0 4 Wl%® WW, 

C<Pl*^Tu 9.c<1— 

(3 s ) (i) 'Q (ii) (3) (iii) (3) (i) 'Q (iii) (3) (ii) « (iii) 

I SnCU(aq) + 2FeCl 3 (aq) —> SnCl 4 (aq) + 2FeCl 2 (aq) 

* 4 f3ls>*tl3 ck4- 

(i)Sn Jt «l!n«#5W, (ii) Sn 2+ 3TRR Retlf^i TO, (iii) Fe 3+ Refills TO, 
WI^R) ^15<P 3£3~ 

(3 s ) (i) « (iii) (3) (ii) « (iii) (*t) (i) <3 (ii) (3) (i), (ii) <3 (iii) 

vs i fas* Rfoaui <Kii^fi5 «?i3W3 arcana*# 3^3 isftnjn s 

(i) «lSl?r KMn0 4 fturMW* Mn 2+ 'STTO *lfiW33I 

(ii) 'Slffa K 2 Cr 2 0 7 fasftata^ Wfltf Cr 3+ ^t?TPl I 

(iii) ki 333 afisw* 393 ^ i 2 $333 i 

Wl'tjS $,c<j- 

(3 s ) (i) <3 (ii) (3) (ii) « (iii) (*D (0 « (iii) (3) (i), (ii) « (iii) 

8 I KMn0 4 ijwis wm JdwNj- 

(i) KMn0 4 Sft^3t1?i 33$, (ii) *1*^34 TO 3*01, 

(iii) KMn0 4 43 "sn^lTC^ra HC1 4f3t5 ^3T 3T3 3T I 

Jita<p $.C3- 

m (i) M3 (ii) (3) (ii) « (iii) (3) (i) <3 (iii) (3) (i), (ii) M3 (iii) 

Cl ®tl33 3?3TT3' WT ^3 PiCJil'® C ,| K4~ 

(i) Stock system 5131 V3 ll'er<t 'lN < Pftc e t, 

(ii) | 6rl3 e t-R , etls e t RlQmid 3*J'ol 3133, 

(iii) wrists *3 $3Siat43 c»tMl3 'si^Hl^s I 
wlife 3la<p '5E3- 

(3 s ) (i) <3 (ii) (3) (i) 3 (iii) (3) (ii) 3 (iii) (3) (i), (ii) M3 (iii) 

'bl ^133 3t3Jt >l**lP£\s Slkfl't C331 33 8 

(i) HClOj C3ft3 Cl 43 W133 3M3JT + 5, 

(ii) IC1, IBr I 43 *133 TOBT + 1, 

(iii) 33 m>| 4||$£V!9 O 43 WI33 ' 3 T3 5s ff - 2 
wmlS *$<? 9,c3- 

(3 s ) (i) M3 (ii) ^|| e .b 0 ^ &ife$f(\WE)re : www.^d^M&bgspotxonf^) .(0> (ii) ^ (iii) 



Wl99-fafl?H 




i i cr 2 of' c^mi sn^Bri 39 - » 

( 0 cr’fl^R o 9991 * 39 wi999t?m9 cti9*f9- 2 , 

(ii) C9#9 cr 9991*39 mw o 9991^9 ^orafap 

(iii) ^C^Wl Cr >43 W199 'srant + 6 

0*) (i) « (ii) (9) (i) « (iii) (9) (ii) « (iii) <TD <i), (ii) « (iii) 

9-* MCQ 49 $*99191 8 Jlffi vo I (9) 81 (9) Jl W * I (*) 91 (9) 

9-0 MCQ 8 ^3 <^Pl4lbPl 8 

i I 6 mol FeS0 4 C95 wrffc 9591^5 1 mol K 2 Cr 2 0 7 SWR 99 1 
[FeS0 4 49 «ns = 152, K 2 Cr 2 0 7 <09 *5118 'SH = 255] 

4 99 559J Picof) (i) 'Q (^) 9t StC^ $*9 "pfTO I 

(b) 15.2 g FeS0 4 49 ■'l***^ Wlf^S <pscva ?F5 919 K 2 Cr 2 0 7 ^(9- 

(9?) 8.15 g (9) 8.25 (9) 4.0 g (9)' 4.25 g 

($.) c«PM ^59# K 2 Cr 2 0 7 49 (.<1*11*1 d(4ISo 99- 

(m) srr$9tft 9oi<tf (91 *9ft9 9t*rrc9 hci 4fas <mi9 9*m 919 

(9) 9^1^995 (9) KMn0 4 <X& V&l ^19^ 

* i wt99-fart9t99 # 9ffa9*i fa^9« 

2 CuS0 4 + 4KI -> Cu 2 I 2 + I 2 + 2K 2 S0 4 ... (1) 

2A + I 2 —> Na 2 S 2 0 6 + 2Nar ... (2) 

S^TH^ 9fto99fa%^ (b) * u) ot sns(9 $*9 91 * 1 
(i) U) 9t ■n?! < m99 ‘A’ 99 C^FjftJ 

(95) WI995 Na 2 S0 4 (9) Of m Na 2 S 2 0 3 

(9) tw^p Na 2 s 2 o 3 vim 599 (9) Na 2 s 2 o 3 49 S9t9 599 1 

(*) $^995 ^ af^nft C 9 t 9 rrcm 99- 

( 95 ) 'stsrfxrf^ (9) 'srtmffefS# (9) 'srrarrcsiftfa (9) 999ftfa 

01 f^h 9999 9t9rt -1 P 99 ci 49 wra«t m9it 9fo9^%i 4 ^«u ore tei (i) <3 u) 

•It. 2ft^ $*9 91* I 

(i) kcio 4 C9ft99 919 wi99 9t9rrf%%95 ^C9- #• 

w ofrfarra c^nsre (i) (9) ’iwtsHwU 

(9j *ftiPram < 391 # (V) (9) MUtfarPi onoft (vid 

(*) HOCl ^917«( Pft&9 fa# ^9J OTIt 9»1- 

«^v' 

(i) CSfltol (ii) 4125 ci <S^ Wl^O ^t?Ut -1 

(iii) vdf^ t^Cmfas Wt?rsrR 'ail*IO | eM ^5l9 ^PC9 91 9^0 falfas I 

C^t 7 # ^llt^ ^,C<|- 

(95) (i) « (ii) (9) (ii) « (iii) (9) (i) « (iii) (9) (i), (ii) « (iii) 

9-\5 MCQ «fl?f ^99t*Tt 8 5 I (5) 9, (*) 9; ^ I (5) 9, (^) 9; vo I (i) 9, W 9 I 
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*<N> 

8^3 i 

i i c£lc*w wra e t-' j i«?ut 'ft ? 

vsi '5t^fgi?n^? 

8 I .^Tfa'STTCH 

<t i 'aiiwifefafe ^t? 

<b I «IIC*IIO!>lfafo #t? 

^ i ts'»4i R&ul ? 

215 t 

il Wt3 e t-'ftWEl e P^iT vO^^tW^j^TWT^ 1 

^ 1 wra't 'Q c*ira%i *fKNj’p*tr <?w 1 

vs 1 wra't-Ptwm ftfa*?rra $w<w3w?i n&m ^tntt ^ 1 

8 1 Fe 2+ G f^WRR 5 ^5?I «J<F1 1^?FT S»W; ^TWJT ^?J I 

ffl KMn0 4 ^TWt ^*3J1, 

4> I ^T3#R5 ^JNlt ^?J I 


9 Id: www.facebook.com/tanbir.cox 
03 Page: www.facebook.com/tanbir.ebooks 

(5) Web: www.tanbircox.blogspot.com 


All e-books & Software : www.tanbircox.blogspot.com 














CHEMICAL BONDING 

A 

© shlaPi<p 3*33 S 333133 3s Ha s-37i5 -ifo-n^s ST^j 
© RRifj 3s735 3*33, 531 8 '»il«Pi < p g*«H, 33C3I'§I 3*33, 3**f3 « 3153 

3*33;. 

© 3*33 3173 C5t733/*)335 37^3 ('Bites 4 !**); 

© *U$7Hjl7et3 3*33 « C3l'l3>{7*3 *f4; 

© «teRUl*l 3*533 fcl^QI&WH); 

© 3373 «iiiiwsi wMierwsi a^5 « 3t%5 «inifi5 C3t733 gtwt; • 

© 3575t#t 73)733 i =rmf^Rs a^ffc, 731*33 5ts 

© WI lsH*^.*S 5^3 '0(I^R> > (8 75l5t $7* , *5* 3*3?) I 



vb.b | 

Introduction 

ft%n 5 trm^ d5-333tg5 *33373 srato xttf; f^t^f^i 3 TPT5r f)5 53 531 75 H 73)733 
3s^it d^Fic® 3ttl*'oks Rsisr s^s 31 i d5^ 74k*s gffc 335tt RR'o *ts 73 c4k*s 5t 
573 I 7353 0 2 , N 2 , F 2 , Cl 2 , Br 2 3^f% I 31313 7513 7513 7V1733 ^'OR 3^5 335Tt« d5fl> 
WIC33 5t 5j(*&75 3J3^5 55; 7553 0 3 , P 4 , S 8 I 3dsft7<p 1%ij 74)733 g$ 51 'oc'slftpp 335tt 
RtgfJ 575 Rf%g 7*1)733 5t 3f$5 55; 7553, HC1, H 2 0, QjHsOH 3^ I d 33 3tC® 3351t3g3 d5 
Rc.-h 51533 *il^ 5131 ' a dS‘'3 3175, ^ *ll^7S* 3*33 *1% S7*i I 

s*ls*Ri)ls 'toh '»(4(.»m sfWf55 )5% 33 c4li'i^^d 573J shlsPis* 3*33 d*^f% 3*3?3 «H ’ll® I 
513 d53T Rtwl'® RhD> 37?J3 *iHW 373I 7353, 

(b) ds^f-i*^* 3i3i5Pf5 3*373 *313*3 33 753? 

(*) 33513^ RffiS) 533(75 gs55 753? 

(vs) 73 3*33 *ll^ 3131 3351^3^5 «ils r 3 , 73 3*33 3%3 «ffoa $33 3^3 3t4s ? 

d 33T173 d 33 37^3 33T3173 33W «Kt»llHI 3I35T 5TC5 I 


'b.-^ I ?Tl-HUJp(^ ■ar^TR >e (2f^f^ 

Chemical Bond and Nature of Bond 

flWilP l * 5»«R i 355 1 ^^5 C5 Rl5tWI •tiP'TOR RU3 5C5 fafag 

M?) W, tbK* ^MIilP(-» 5»«R (chemical bond) 5731 (7PH, 5l$l51W«fl # 355ft ^ 
5PTf?lR5 <l'^c , 1 '°ll<l r 5 5C5 ^.l^.ualwC'IS 'fl < pfD 3^ (H 2 ) ’li»l 575 I 5^3®T75 ' a tRl(.37»(5 355ft 

5t$G5TC^3 355tg5 3TC3 5t5t5f55 5*55 3% 5t5i '=(i5 r 3 575 3fR 3t (H a O) 3^5 575 I 
3*53 3%3 3^ i 5t55t Wfft, 355TJ5 ^Tlft ^3 5f*t5!5 3jf% 53 531^5 ^735^3, 
33I5J5 73^53 <3 bl^Pl5735 f3^53 I g5 355tt533 %®5 ?>3^5 3% 3f7®5 53T (^575 5f73, 533 
5(735 RhSI'o RT^J 573T 515^3 e ifl3^ 3^1^5 5t7^5 573J R<p^3 R*5l 3*75 I 4 g^ R35)'o 3f^5 
Rf5 531573 515^3 3^ 333 3t573 533^ gfl> 355ft 3*373 ' 5ft ^ efT ^ s 1 *t55t , j5 53P3 5315 Ft^ 
TJ35 fr3l^5 5)0515; 3551*35 3*33 3%5 331^15 t3gjf%5 (electrostatic) I 


ti X\i w iwi-flo 
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i ?rmt?rf5pp -=**«*^r «i&t*** 

Cause of Formation of Chemical Bond 

C^sppjRR RPRRfRR R"*H *licHR RIRS Tjf& Rf*5R OTf CRR 5 RJ1RJT R5RT RTR I RRR, 

(i) (nftm RjtRR ^trr €w 3 fwpi 4Rt ^ot wMjMJ crIc«i«i 

^MR StR«fl5f; 

(r) rPppjrr 'srfRRW *nfR^ rtc«r ^rt r#ir ? 5 5if^ 5 Rfo «i4wd i 

b i fafefti <tjnpra $rr$r f^Rjm ^rtrs snml i 

'sam wrfR, ^ P)R#r »tiPPT^cJR *irri^ ■*£$ a^f^r$ ®fRRj 'srjhi rr r)rr *iRRT3pi^R. 
^jf <FWI5 RTF* I Tft 151$ ^R, ^ftRI Rt*PP{R RRR! TOTHJ Rt’PI^CRR RTR Rt RwWd RRJ 
CRR Rt*1 «tfo RR Rt I 4 RtR CRRH RR R, fafiffR sfrPPPJRR RRRt^ ^5 RRRTR fRFIRRfR 
iRR ft%R ’tTTR^CRR fRRHR RRT R5| i 

He (2) : Is 2 

Ne (10) : Is 2 2s 2 2p 8 
At (18) : Is 2 2s 2 2p 6 3s 2 3pP 
Kr (36) : ls 2 2s 2 2p 6 3s 2 3p 6 3d 10 4s a 4p 6 
Xe (54) : 1 s 2 2s 2 2p 6 3s 2 3p 6 3d 1 °4s 2 4p 6 4d 10 5s 2 Bp 6 
Rn (86) : ls 2 2s 2 2p 6 3s 2 3p 6 3d 10 4s 2 4p 6 4d 10 4f 14 5s 2 5p 6 5d 10 6s a 6p 6 
RRT TO R, 4RRTR f$f*IRIR RI#5 RR ftfeR RTTRR ^<fR5*l ^<TR (TOTSI *5RR $RRlPT 
tRRTlR ns 2 np° I RR^ lp RRfRtlffi ?PJ5R*IR RR, CRR^ He-4R ?RR$R tRRTIR Is 2 RQRt R^Q RT 
1R%R RGRT RF5TfRR I f*rf&R RJTRR^CRR R^CtR *5R s 2 p 6 $M4)]H f^RTTR RTRtR CRRft RfR R, 
«U f^RTTRfl> fac1R«1M faffcpffa I 4^*1 tRR^R fRRTIR ’tftReR RRIStf) RSRTR RIRFtS RtRjpjR 
RIRIRf^PSTR fR%R I R’iRftt* TOTRJ RtRR^RR R^jfRJR *5R 4 tRR^R tRRTlR Rf RfRTR 4 RR 
RR fRf%^5TR 4 RRRR RfRRSR *ftf) §R4lH RrTR *tiiR RWlfl I 4 RTRR$ fR%3 RR Rf%^5tR 
TOJRT *1RRRR RTR ftftR RR tfl s 2 p 6 $C«M$H RrIR *1&R RR* RR Rfo RPTIRRr R»RR RfR*R 
RR I RRRRP RPTIR^R R’RRR R*R f^RR (octet rule) R*1T RR I 

Rt*PP2Ra fSrf^RViTfl RlR«t * R%R «U1RR^RR fRRTPT CR Rm®tR Rjrf^^R 

R5T RRR^RR ; R1R%RR*f R'TO 'Q ^RTR®R (?W3 S(^tRRH RR I Rf^SR ’tTTRR^ZRR '^RTR*R 

(SiIII '5|^f < 5, dlRt ®(I3 <RR* ^RR*R si^c*t 5.^9 RR I 'SffRIR tflRR RtRlR 'atlfl^WsR Pl'o^ 
*rffR RlRf^R R CRR R<1R RRRR CRR I 4 ^W4l)H f^TTR (s 2 p 6 ) RIR CR1R t,w4fc\ 

R*mtR«t WtR I R’lRR^R RfR RT^^CRR 'RTR%FR e t fRTO TORR ^ I RTRRr^RR 

^C*1R5h f^fJPl RCR (n-l)s 2 (n-1) p 6 ns‘ ^ f^%R ’UH^R 'RtRRT <S1RR RI3I tRR* 5 ! 
CRpf ^IR. I f^f%R *1JTRR $(. < n<#5'1 PluM R^RR ^IJ 4 tRR*^ v lfR'»JI ? l 9RW 4RR f%RR '5ft < tf% 
Rt I ’RIR RI^^CRR fRofa '=ft?#9R c l lR®R ^Rt CRf 5 ! I R^Ht CTOI f^f%PR RTRRR $C*1-W)H fRRTPf 
C5C® R'SIr ^RR|R*t 9RC'* RR I 

RJtRIRR CRtRR^CRR ^W4®H tRRTP! RR ns 2 rip 5 I <SRR R *rftR 

RRCbCfl CRf^t I SJR*t R*R ns 2 np 6 ^RRdH f^RTR R^RR >TRR (URf Sf^l ^ f^<^5 

R*R I ns 2 np 6 ^RR* 5 ! fRTIRR Rc*h f>5|R)‘l)»l^l f<R)^ ^'TTRR't RfRt StRtf*!'® RR I 

RI cfrwqCM t^P5R txrf^Rf *t% «I^WR fiRW I R«ilWd tSl^ftva f^fRR R»l, R R^J 
»(% Rfc RSR, CR R^?R f3Rfe%T5T W C* 5 ! I RPPf^CRR 4R^PP RRRt^ R«R %*^R RR 
f^iP5R^R>4»t%'5r^RSR,TOR^lRt R**tR'SfTR’-R RR I RIRtR^ R*«R ^f*R Tfl ^1R*tl 
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^ ^mt 6 ! Pi4T^s<j to fatnuj *tfij toj «rrc4 f cro, 
(i) 44 ’is*)l*J{5 PiSljpiiM 'sj’ra *RPTI$| 40 * 1 45*104 'a»l<p^ e T 40H I 
(ii) oRRI^ Rt*0 '5tt^*fH®f#?ll>1 « 

*1% 4l®f 40S I 

S'®*) f^ v l^l'i *ll^s f*i5 <P°n I <PC°1 SR5f ?||4C®1 _ 

CTO ^ TO I ?35(^5 ZP5 ?N TO, ^ f35ff%%T5l ^5 ^3I«9-i S#H 1? 
<5|v^C<J J ’iSl’fl C^fW $rMI RTS, 44 01 1*1 $,l40tijk6f*l (H 2 ) 43 
■^«R f<c<jl | sn«i 433 kJ *t% *(35 33 i 



ftSfogrpra 3t«ij 'srraft e t « ftsri«t i 
, an = , aprt e t, ft « ft^rt*! 


H 2 ® + 433 kJ -» 2H(g) 

f3*lftWR3, 44 OTtR H 2 ’t&^IC'i 433 kJ TOP*t% C33 ^3 I ^oak. ^ 4l40\ak«r*i 3331^3 
t 35 ll'i4 *lltf3 CD 0*1 44 4^ 4l4Ck&IC8tC*13 £ 3 S|I'»4 *1% 43 I 4i4Ualc@r»l 43 3s4l^3 CbT3 4f*I4 
i tvlwa irprrnf^ tor *tkR3 ^ 4i3«r i 

>i».v© i c*ii'Bt^)fl ^c*i-rOS^1 *J 'sr^rms f^rersr 

Electronic Theory of Valency 8 Octet Rule 

i&i'b 04lc«H (W. Kosel) 43t%. 4R. (G. N. I^wis) S'scN^ 4lfR'olc<i 

C3ft»ra c^ra^t tw45% 344m sro 4 bh i 43 33 cto tor toc^ 433 

«fl33t «tu? i 4 'si^jiim ftfwi 3 trr3 333133 R4<fTO *to 3 -eiiiwi 4f*r4 

4T$ 4131 443s»il' , i4 3HR 43t 4RT C4R 04lC3s RTC3 ^3 Rt I 4 »ijIij C^Tho Ptfefl ’ijlt^s 
■Jr® ^lirpn -src^rr attiw^vna (d tcn^ (it) 

’isHtss 5TC*JT i*Ull?) <PCfl ?1!(,^ I i3W ftPTRrf^^ ^ t ?f,^fl ' a l4?<!> Pm») <C«1 I 

f^rav s «i«r4lu cvlwifl *i«vi^»ri5 Piwwa ire*a 

^4. 'S(l^tR-£l 1 lM ^W4l C*l<jltss Vt*(JtH I <11 'SlfWR-Sl^M Vt PWH 

«i»(»i'ok^ 'I’Hp ^5 ts*i df^fU ’is^l*Js Cf3 trft (s 2 p 6 ) ^k^* I dFafG 

Ptottevi t^f^j wra 's^ wrift 5w<>2h fwR ’tps to i 4W ^*r«3J% 

!*(«*( octet rule ^Tt ^?I I sW*jm<p ^Tf«ITnj Jl Pmws 'd^TR l R5 ^ 
Pl«C»(S I 

cto (Rk'ra to f^TOst fdffei $c*i<*Bh 

^C°l4(5*1 RRT < RdT < JC^ 2RR <PC?3 RT ®RI 1 ifi * i ll e | C^TC^ SR't 4>W C*RR 9W; (R 5 c 9 1 < T“B'1 Rt^ij IC*P 

i Cii1W< C4l'3t^t (valency) RRT | fWC^R RtW CTtc*R 

(RTBfft TO tC 5 R^‘4R^TO CTOTH51 t^TdjR (valence 

electron) <$4t *ll«^4C4> CVIst^t <Rt l 

^153*18 Na(ll) = Is 2 2s 2 2p 6 [3s>] .-. Na d? OTlt^l ^ 3*1 <$ *t%TO >W 

" <RWT$1 $W«W?H Rt?|Jt = l 

Ca(20) = Is 2 2s 2 2p 6 3s 2 Spej^s 2 ] .-. Ca ^ ^54 W\ 8^ ■ll^i< 

«wrsi RWI = 2 

®CSI4U f4«s|^ Wlla (RTBtFsT $w<w?4 SRTOS (Rk®ra a^C4f) t»^C4 (RTWIWI 
40*145*104 ^5 (.) 4t ( x) TOt 34M <pCs*1 , 3<pI*R 4 ‘«14*( 3^)4’ (Lewis symbol) R*1T 

^ I P+C*( 4.TI d^kilS] 0 J 5l B 1 ;> 1 > (044 e ]4' > 1 34)4 OTJlklf ^ I C*R*1, 

43^ 8 IA IIA 1IIA IVA VA VIA VIIA O 

•jiS^i 3 51<^- X • Li - vL ’ ■ ' r ■ ■' • V* ■ i ■ ■ ■'•-•“ 
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m*. 8 i irprmf^s 

Different Types of Chemical Bonds 

gggt^jg (gfejj'Siw gg’gtgg gtgj §c«i<raR g«Cg ^tg g**R ^fg> wre grcg i gc<ngtIH g'ftRg 
nfft>A fcgg ^tg gmtgfggs g»*H m 2ngrara gg ; ggt- 

(b) ^f^sFU'itt gt Rtgftgs g**R (Electrovalent or Ionic bond); 

(g) gt ggwierl g**H (Covalent bond); 

(«) g*«H (Co-ordinate covalent bond) I 

(8) g*«R (Metallic bond) 

iDgl^ '5TC«U STf5 gRmftg ^*Mlg ^ ^ «Rig 'SfM c t RlffS I 4 Rtg^ttg* 

C3%« CTTR 'SjMfcl* ggRPR gg (Van der Waals’ forces) , gl$W8M g**R 'Q ^C^tW- 
'bl$C v lh gTPl ^TOT ^IPIIF-Tl W I 
V5».<? I ^Tt 

Ionic Bond or Electrovalent Bond 

iUgf& <fl^ >£Rt iUgfl> ’fiRTRig RlPf RPl'o gegig ggg gtgtg*te *fMg *I?RT^ ^ gf 
$c*ig$g 'PW gggt^cg gR gtg i gpi gm gggt^ft «Rk5jg bitffaftgJ rrr ^g?. Rgpsg 
gggt'jfiJ grgn^g bitfftftfc gtgR *rfg«K5 gg i 4 « m*m Iggffagft bi^faW gogrg <np?g gpu l^fg 
RRrft*|g gg i ia 'aii^4c c f$ ^sg rrr gtg*g gg i 

Pfijflil t *fl'o^ 'S Rgfag t4U*is sHlsPiv fafisIvlW *d^s 
cst z* wgt^ *RRt*tg gi$«*5*g are gt iiwtfiRP $t*rcfcg gsgig gweg ^ «rto^ 

rur ««iuing gw f**g wM«r grat eg wi «tfas gg, to* Rigftg g»«R 

gt vftfyswui) g*R gw i grn gggt^ * giim *rggt*t* gw $i*hOH *tHmsra to 
«R tgw rur « gr«rr«rg wur tidr Pi4&jvi Pifog ctftwg tts Phjr w i 

^IsPiv ^*R VRTt Rt 'amrf^ rirw ^Rt I 

frn^a«f i i gRR PTiferR <3Ftf^R ’Utpig RfW g^g Rmf^ g^«R >i<wipt pnforro 

GFigf^S ^POII PPR, 

2Na(s) + Cl 2 (g- > 2NaCl(s) 

■gTNTt t iiwffi prrfWro ^ra^rr^g m% ingsRJ onfi^ ♦ERtig fgto %s wpn^n w ^i i *n 
*ispri^igg ^w4Ph fwR lR^®t * 

Na (11) -» Is 2 2s 2 2p 6 13s 1 | 

Cl (17) - > Is 2 2s 2 2pP 13s 2 3p 5 [ 

pnfegR Hs*ii*js ^cg iu<pf!> insf ^pig$g (3s 1 ) i R*igftw c^iQh *ig*ft^jg R^gf^t 

■^otn ^pig$^ (3s 2 3p 5 ) Rtc? i GFt^g ’is *j I‘it's iug Pifeg mjh ifi> ^pr5*i 

gR i pnform <ngt canftg *mt<i ^ ingtffcs toi ptiIwr gg¥f^g «i *i(^^g cgtg <ug^ 

tegg^g ciPtfiR ♦nnrt^B xrRRf^s gu «, ptffegrc gggti canf^R ■’mr^ ing^ tpr^g 
^tg i <ng to prfffegR ^tggr^ Rtg 5t^ Piscdv gjpn^ <*nrg rt i ggt <ngf& ^ in^ *rr^ 

H^fgf^ CTlf^gR Rtgtg (Na + ) yngtft^e gg i cgR?n pitf^gm gggi^g egeg bif5 cai^g Rttg ^gt 

iiRf^ ttggtPn gR wig gg 4vs gnu ioftJ itcrodR '=tgf s r^ «rrcg i 'sjg*u ^g to pr#?rm 'vmtgg 
^Pig^g ftgjR PiRs»s gjR Piscis (Ne) gg I (Na + = ls 2 2s 2 2p 6 = Ne) I 

geggf^gs cjFtf^g gggri gtnr^gs bi^RPfgf qptgt^ Rtrrcg (ci—) ^rmflro gg i prr 
'U s > ft> ^tgg^g ttgc'tg troi >iig cs»c^i i ‘tfi? csfflR ingtgtgs^scg ^pig^g gg i <?c*i cjpisi^ 
(cn RtgRg twg^g fggim fggs^g tgfw nrm Rt<fRg (Ar) gg i (cf =is 2 2s 2 2p 6 3s 2 3p 6 
= Ar) I 
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$5835f 5 t3 a#3 wt OTifaim 3188 (Na + ) « gfbti$5 3188 (cr) ^ « Naci 8^8 f^xa 
58815815353 arcs 15888, 

Na (ls 2 2s 2 2p 6 3s 1 ) -> Na + (ls 2 2s 2 2p 6 ) + le 

Cl (ls 2 2s 2 2p 6 3s 2 3p 5 ) + le .-»■ Cl~ (ls 2 2s 2 2p 6 3s 2 3p 6 ) 

Na + Cl -» Na + +Cl- -> Na* Cl-31, 8*5358 NaCl 


8WX8 NaCl 43 8^8 alffijJ (88^58 tic'll 38 I 5888, 


Na 


I X X 

<ci: 

X X 


Na + 


X X 

Jci; 

X X 


NaCl 


$58358 818 <3 83583 853 xalfoflN 3138 (Na + ) « 53*1*1$* 3138 (Cl - ) f$8f(3 38313 

fal3 t8i$f$3 3t3$8 83 8T31 8338533 3ft 3tf$ 8t58 I ^ caifoilW 53331$® 53(8 331 

$81338 *i 'srrafa? 3*18. 883 43ifa3 $c*i<* 1H'9 3t3i8-a8f8 381 5888 Mgo 

(I'afas 5354 Mg 8381^ [ Mg(12) =ls 2 2s 2 2p 6 3s a J 5853 $c*i < r5»i 'siRhsh 8381^53 

[ 0(8) =ls 2 2s 2 2p 4 l 33138 I $58<*5 h 818 « 83583 358 Mg 2 * 3183 3 0 2 "3t38 $<3$ 38 I $58 

318133 $5*358 ftaJT* f83X83 (Ne) 83 38 [Ne(10) = ls a 2s 2 2p 6 )] I 

$5*3$ft3 ST?l3 3131 Mg 2 * 3188 9 O 2- 3188 9 MgO 8&8 finqi8 5881581 818 I <388, 

Mg (Is 2 2s 2 2p 6 3s 2 ) - > Mg 2 * (Is 2 2s 2 2p 6 ) + 2e 

OUs 2 2s? 2p*) + 2e-» O 2 - (Is 2 2s 2 2p 6 > 

Mg + O-»Mg**+ O^—» MgO 

^3J zl's)(,<W) 8T8J58 MgO 43 8&8 31^81 Piiujt8 58X1581 331 5888, 


Mg; 


„ 2 + 

-» Mg + 


2 - 


:o; 


2 + 2 - 

MgO 81, Mgo 


$81338 3 I 3583 t<ilc3 43f5 8138 83*1 l*J[ 3^3 818^3 $5*35583 XtXTf 43fft 38138 83818, 
3^3 ^5 $5*315583 X*XT13 8818 38 8TI C888 58l58 81^ 9 381^53 83X1^8*811 '488 38, 588 8138 
8381^8^3 3^3 X18^F® X$5XT5 3^8358 X*8T1 *9 38138 .8381^8^3 3^3 ^jf|3 5X1$ 358358 X*8J1 
8818 38 I 4 88X83 <3(583 353 CaCl 2 , A1 2 0^, Na 2 0 2f|($ I 

CaCl 2 58t5X 43(5 Ca 83813 $5*3158 818 353 I 383^53 43(5 53lf?l8 83X18, 43(5 814 

3X8358 8358 88<f 38818 d(^(5 388^1818 83X183 381 ^f5 tjplfiH 83X1^3 358138 38 I 4^58 
Ca 2 * 3188 9 ij15 Cl - 3188 318f^3 3*358 313*8 381 5888, 






Ca(ls 2 2s 2 2p 6 3s 2 3p 6 4s 2 ) 
2C1 (Is 2 2s 2 2p 6 3s 2 3P 5 ) +2e 


A 

-» Ca 2 * (Is 2 2s 2 2p 6 3s 2 3p 6 ) +2e 
-> 2C1- (Is 2 2s 2 2p 6 3s 2 3p 6 ) 


Ca + 2Q 


Ca 2 * + 2C1--> CaCla 




T3 5 ! 8^533 X18J5X CaCl 2 43 8^8 St(38t ftx^58 588158138 I 5888, 


X X 

* x cu 

X X 


+ Ca + 


X X 

lei; 

X X 


- 2 + 
Ca +• 


2 [ : 9,' : ] 


CaCl- 
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5 31333 8 I 44fi> (TTtfwm 3331^ 44f& $C»r<&3 313 4?t 44ft 4%Bft33 33311 lf& 

$w45h 03^3 33^ 33313 afefii 'srf%rw3 333t^3 if& <7n%3t3 333113 stottsr \ 4 4T3t3 
Wilburn 44T$ff53 Titles Na a O (^ Na + 'Q 44ft O 2 - 4t33) I 

Na ( Is 2 2s 2 2p 6 3s 1 ) - > Na + (ls 2 2s 2 p 6 ) i le" x 2 

O (Is 2 2s 2 2p 4 ) +2e~-» O 2- (Is 2 2s 2 p 6 ) 

2Na + O- > 2Na + +0 2 ' - > Na 2 0 

1^3 3'Sfc43 Na 2 o 4a 3 $r ^3 mi aa i C333 , 

. 2Na* *""+* Oi - > 2Na + + : (V -» Na-O 

xx xx 

5nKa3 <t I 44ft 4Jllfal3aTa 333tl oft ^C'i‘flJ'1 313 < psc.'® 3TC3 43t ift 4l%IOT*l 33311 • 
ift aat3 33$ aa i 41$ 4*t$® aka aft ift 4]iifiPlaia 3331*33 war (3kaft 

= $t*145a 3313) ftaft 3331^3 3WW3 33 C^Caft 3 x ® - fcft $«4fc*l 333) I 

4|$ 4 C<Hc’lsi 3'XS»'o Al 2 Q3 at'® 313T I 

Al( Is 2 2s 2 2p 6 3s 2 3p*) -» Al 3+ (ls 2 2s 2 2p 6 ) + 3er x2 

O (Is 2 2s 2 2p 4 _ ) + 2e~ ——» Q 2 ' (Is 2 2s 2 p 6 ) _ x3 

2A1 + 30 -> 2A1 3+ +3D 2 -- > A1 2 0 3 

3ok4fl 313TC3 A1 2 Qj 43 3kl ft*njc3 C331C3T 33 I C333, 


. X X ^ • 

+ x Q x + 'All 

X X 



3 + of 

2A1 + 3 



2- 

->ai 2 o 3 


vfa.'fa 1 van*jf^^k » i &or - a ' m v& 

Necessary Conditions for Ionic Bond Formation 

'=(l«Pl<p 3"33 3k*1fl W3J Ideal'S ftift 3E314%I 3^ 41E31 C333, 

(i) 333 c3k*W 4<1t3anj>3ftl «il«^4s3 3% (Low ionisation energy) 

(3) R'olii C3tE33 4^K 431^3 kaafta 413% (High electron affinity) 

(v©) 3$o 4l*il34 C3ft33 ^ 3Jlfta 3% (High lattice energy) 

_ y\ ftm 413^433 3 % s 4 ialH 4 a^ 3 iH 4 iw aata 54 ft aaaii ( 41*1334 3^53 33311 ) 

tC33^3 4J13 4E3 *Rftj4 413F1 3fa33 *3 I 331^ '3133 ^ffta C3313 3t31W%l 3%C4 413^433 
3% 33133 I C333, 

Na(g) ■>- > Na (g) + e , AH = + 494 kJmol 1 

C3 33 3331^3 4l3»?t4Sa 3% 43 'olcis 3C4 331^4 ^3(33 3^3 43133^ I 3^13 3T3l^l3 ^3 IA 'Q 
^3 IIA 43 «H 43t 313ls v 1'olt < 5 31^i3^C33 ^1?I^t433 *l(^ 43 I 31^3^3 '3t3f34 3* , 33 333 43t^5 
31t3 I 

3,1 ^68 tW3®3 ^13% t '3T?lf34 3’*TC33 W3J 431^4 '3133 3^34lt*l 3331^ (3131345 431^3 
33311) 43* 31 433134 tC3453 333 4C3 I 33311^ tC33^3 3^33 43C3 3% 13^ 33 I 

431^4 4133 3^34TC3 C3 *ll^ f3^5 33, volt4 C3l^33 3^45*1 413f% 33133 I C333, 

Ciy + e--> Cl" (g) . AH = - 348 kJmoH 
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WW^ 15||?H JjfJDj] 333 “O'® 13^5 43; ^Sl$ 33 33 333l^[3 ^C*l < #5 , 1 ' a tl<lfo ‘J'S C<]f*1 'OlCIS 

*134 W34 4133 *1^3 ws 344 43 i $»i viia 31 4ji3*iicen 333i<23 $3*13^3 413% g*t via 43 
*i33i«33 cbc.n c<if*i '^'Qiiiii iciest*1 3331^$j^t via v is‘ji^3 cbcii *r.c6i$ 4t3f34 <*^r *>i2m i 

O I *$W Mllfl* *lfo ? 4I3IH4 3*3333 0*13 3^133 33H5J4 4133 « 43F3p? 4133 1*3(3 ^jfa? 
414^*1 4*1 4131 41^3; 5.CU 44 0*11*1 C43IC33 6tlf*1 31 “Ijlfb*} »li»l 43W 33 v ll33l‘f *1% 1^^5 33, ^134 
*IItft3 ‘ll'J <3*11 33 I C333, 

Na + (g) + Cl-(g|-> NaCl (s) , AH = - 760 kJmoH 

“<l4Pm t J 3l'i < p *1% 3133 'Q 3$lf*(4 (5«)Fs*il B i's| 4 1l'S” — t£| *jj3 ^C'®, *TJlfD*J “ll^ 34 C3f*1 33 
413^4 C*Hc3j 3 1*3l^t*14t 44 3ft'? 43t,ft*lf)4 41333^343 333J 414<1 < t'G 44 C3f*t 33 I 

Vfa. °i | '4 1R *r3 - ^l a4 |- 4 ^^>1 


• Limitations of Ionic Bond Formation 
(i) 4t3f*T4 34R ’^prlst 44fl> 31^ 43* 44fl> 4313J3 433T 4*53 I 3143 

33)4*1*3343 433J $*1 IA 3 IIA (03 ctfl^PTf? 43t$*t IIIA *33 4lft C$)4*pp 3t3l3«t4 4l«Pl4 
CflW 4331 3T53 3331^ 3334 44fi> $3*14$3 433133 3343T3I; f4^ 33f"t $3*1453 433133 
43C4 43*1 413443 3%3 3C3143 I 

(3) 43143 rtl33^C33 3131 ^*1 VIIA 43 3JtC3lW3 C3t33^ 433 $«t VIA 43 4%343 4 
34R C413 3433 3134134 4UlPl4 33)»t *1^3 4331 
• (*9) 3413 3$t333 31313^14 3*33$ 100% 4lllPl4 33 311 3333, A1C1 3 *1^3*654133 4lllPl4 
33t*t 3C34 43 «f5HI«<? 3131 * 178°C 653313 431 NaCl 43 *3?5314? 1470°C) I 4$f *3$ <3, 434 
81^5*134 fit 43 *tf331*t 4l3f^4 3333 ?1 433f4 BaCl 2 43 f33 33314? (405°C), % ^1»HW 

(520°C) 4 43IT3J 05)4 34 3334 331311313 (3, 4 33t*t« 3%413 43^ 413f^4 33t*f 33 I 

(8) 4334 33t4T4 41333 4"$4 PniC?* 3jfo43 3331 313 I 433 4 33 33TC5J4 4133 31 
4Jlt>f3033 3^033 ^03 vfl> ^C33®3 31 s 2 p 6 ^33^3 f^333 3134 311 3333, 


Co(27) 

: Is 2 

2s 2 

Co 2+ 

: Is 2 

2s 2 

Ag(47) 

: Is 2 

2s 2 

Ag* 

: Is 2 

2s 2 

441^1 4 

33 d 

■34 

Fe(26) 

: Is 2 

2s 2 

Fe 2+ 

: Is 2 

2s 2 

Fe 3+ 

: Is 2 

2s 2 


Is 2 2s 2 2p 6 3s 2 3p 6 3d 7 4s 2 


[43434 03 *lf^*533 trfi>3 *lf?R3^ i<tfH $33453 4135J 


Is 2 2s 2 2p 6 3s 2 3p 6 3d 10 4s 2 4p 6 4d 10 5s 1 


Is 2 2s 2 2p 6 3s 2 3p 6 3d 10 4s 2 4p 6 4d 10 [434331 8<* *I%*533 itrfll ^33^1 413?] 


4?f^t 4 43 d-3? C3t*14334 34331$ 3^3^3^t*f 4133 43$T1 333131 3333, 
Is 2 2s 2 2p 6 3s 2 3p 6 3d 6 4s 2 




Is 2 2s 2 2p 6 3s 2 3p 6 3d 5 


[43433J V33 *1^*533 isft $333$3 4T34J 

£y 


'to.b-1 


[43434 *33 *t%’433 iofij $333^3 413?J 


*smrf=*4* c^Tc^m 4Tt*rt?r*r «t < 1-4 fin 

General Properties of Ionic Compounds 

413134 33)3*13 44^331313133 3$ 31 ^#T$T 413?I 4*1331 43^ * 

(i) 343 4T3f^4 331*1 41^3 435313 34313 31 *4f^4l4l33 3134 I 

(^) RfcjJ 413134 3^13*13 $333^1^4 *1^3 4l%^ 43*14^3 43*313 4333 *<1*05<P *1^3 44$ ^3 43 I 
(*5) 4 1 3 13 4 331*1*^343 *1*1314? *9 *p 33^ 431 4314^3tf) 43 I 
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(8) 'qiafts ctRr^ RWfR® crrr gnre ct^h *rtftre ^«it*n®rragpre^ <?pr wifaci 

«t) 4$r q ra Pfo ctRrijs «MfiniU s ftf «n*n* «aror ctRr^* 
v ilsi<i5.»i i ^ r^r '$% < n RcjM Gift's i 
('b) ^iul'to c^rir Rt r?i i 

(*0 CTt^pps rwj ftfcm *tfa R®jfa4 g® *ji i 
(b r) RiRrafap 'straff dflpw ri?rr^r '»icns ■*i4l»'oi wrc rtcr i * 

'b.v*. b i «miP^ c^Tc»m '3Tt*rra c t «rafr a rf%?r ^jt^ixr 
Explanation of General Properties of Ionic Compounds 
(>) «ll{lPl4 C4RTR *tiR (Crystal Structure) l R4R «imP)4 

c^rri-sim i Tfftura c^rir RTtftRRTp «f j rt^ * t«tt^ rrr Rt*t wrftfo* 
Rt^rca <ihm«im r^fs crr <s4$ Raw* RRHfaft45 rumrjj *t?P*m && w ^ 

^ iflR?. ft’lJ)'® RtRRfafafc RllHR^. R® Pl4cU R 1 ®^ «IS^I'i 4*0^8 RTCR I 

' a duf'i4 dDW «i44'alc < i C4R RfliJ '=>(P'S '5 I CRRR NaCl 3RJ C4R R^ I NaCl RtRt c^tliesN 
GPrait® C4RTCR Na + RBR « Cl" RUMR^M* Rg*f1®S4 CRRtm I 3)sptf NaCl C* CRlteilR CtfMftW* 
(formula unit) RSR I 

CRlffojR (JHHilLM CRRTCRR *6r 'b.W f&CS (RRTCRl ROTC*I 
Na + RTCR R$®RtolM RRfl> WWW# 

cl - rrr trRt i r^wm afaflJ ci _ rtcr 

R$®*I$|{|®IM mfl» RRWfRRtf Na + Rt?R TRT 

*iBImR 5'6 i 'srjrj riiiR* «tiR Naci ruto rt 
RCRR RW?! %*R f^*R RJlfilfa* Rifted RSI 
StRISft® R<E4t® 4jlHlilH « RJHIllMd Rt?&R RR*Tt® RSt 
'OlCIS 'sOfl'l dJIRIi# '=H*i v IIC'fi{1 ®’fciq^ C4«llC*R Rif te teiu 

| ftai t NaCl CT*!R i 

(^) C^t’m Jtny i O 'l (Isomorphism) i f^ >>111^4 C%«t? ^*I45P)4 ^ 

^4^1 4CIS C4*lM , li*1'Q 44^ ^*t ^?11 cslt’ls c^lc^is ’lilH 314^ s^*) 5.0*1 

'olo , 1 SOS‘ * 1*1 0 ^* 1 1*1 S 0*1 3R^ 'filers * 1*1 04*1R ’lic'IS * 1 * 1 ^'ol s*ll ; C 5E PTR NaF 'Q 
MgO-3RI 5.c*lsu)Pi4 *|Jr ui 4^ ij*t ^GTJR ®I0*1S 04*11^1 ’til's < i| < P$^*t 8 

NaF : Na + (Is 2 2s 2 2p 6 ); F - (Is 2 2s 2 2p 6 ) 










l=Na + o=Cf 


MgO : Mg2 + (Is 2 2s 2 2p 6 ); O^ds 2 2s 2 2p 6 ) 

«i«J3|’1»lw K 2 S 'S CaCl 2 os»»ilo*is ’Is-Hoss RR«t (Isomorphous) 

KaS : 2K + (Is 2 2s 2 2p 6 3s 2 3p 6 ) + S 2 " (Is 2 2s 2 2p 6 3s 2 3p 6 ) 

CaCl 2 : Ca 2 * (Is 2 2s 2 2p 6 3s 2 3p 6 ) + 2C1" (Is 2 2s 2 2p 6 3s 2 3p6) 

R^Br I^QR (FeS0 4 . 7H 2 0) « t'PR-R’fc (MgS0 4 , 7H 2 0) C4RTCR5 *t^R RdJRttM 

RR^tl 
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(o) ' a il«l*i4 C*ft** *I*HW « (High Melting Point & Boiling Point of 

Ionic Compounds) i <* C*R *fa? <sir*fa* **!?$* fa^ *5*15* fa* £*>l)fo* *!*$*! 

*tfis *i*i c**m wtfncs *Jirc* *<»ih *t* i c*** Naci cfa** iwict Na + * 1 ** « ci- 
fa* ’tf^* twot ***im* 5^01 c* *t^> *c* c**!* *tfa* *t *uilTJw 

*1**'* *R* I (41$. 'Rl*f»i^ (.^k’l* C*** NaCl >4* tviM C*R* *1**55*T5* ^[** <k* falPi'o «wn'o 
*5* *%* SR*IW* I TO *l*ft* C*t*f*5C5* **R1«? C*Ptl C***, NaCl 4HW 815°C 

4*t*’1afa < P **E*T#1 C#t CC1 4 4* -23°C I 

c*r* *raf** c*t*tt* *r#g* wj c*ft *%* sr*i«r ** i c***t w **?*i* faifl* *i***55 
**?*[** *t*ra *tw* *c*i *t*$«t *r* i <i^l4<w< *** 4W*5* ***** c*s* 5 ** 

4s Ca " 5 * I 4 *1*^*1 'Rt«f»i < p c<n*l^*^s MC*i4 C*Pf I C***, NaCl-»a* 1470°C I 

f*$ **£*1#! CTN CC1 4 njlJHI'W 76.5°C 4*t JWCTI 1 ® C*t* C**fal (CeHg)-^ **ffal*$ 80°C I 
( 8 ) 'sililPl* C*t5*1* *lfa* 5**fa*t (Solubility of ionic compounds) t * 1*1 Pi 4 rfH 
*Tt*1**flS c*t*Tt* yl*t* <*!*?, *11*1*1* yht* (non-polar) I C*l*l* C^H s*ioa 4 ** 

c*t* c*t*h* ^n?i 4* *rc$ a*t^[* <3 'S'tr strw **t^i* *t*R** **, *ift 4 *fl> c*tt*n?i 51** i 

"^** NH 3 , Hl$®4 4fa, Wl SO 2 , *** HX 7^5 C*1*1* I *5*1*11* 5M4*5«* *5*7 *fal 

c&ns m f^s (ecu), c**f«R (c 6 h 6 ) , (c 7 h 16 ) , c*miPm , ffcw*i si^fa faa*5*i*i i 

c*t»n* 51 ** ■ y iiPic« *t*1»i* ctH tpr Naci ^1*15* gft^s 'si o.'s**. faaj 5 ** 15 *! i 
c*i*it* yi«:<w oth *tPi 5 $ stm 5 ft <715 *154 i *n*f*4 cfa** oth, Naci 4 * <&m& 
5%^5 4*t* *71* *tf** , NI'q4> C*!^ NaCl ^ iiRt *R1^4 C 3 ^ NaCl »fl?I 

4T«tl^ «||ilW«l fa* «IM(&4» ^51 WI NaCl tflS Na + *1?R « Cl' ^ ^ 

C*®TI7 TTtfal C*R* 4*H g^t*t K*1 *R7 I Na + * Cl“ 5*1*1 ’Jwl’lEl ^5 *R* *Tt I *1*1 

51 ** *11* *1* *K* *tr*lf** *R* (solvated) 1 *% 5*5*1 «ililPl* C*R«t* *m**^R* 4^5* ml 5 ! 

*0*1* a1^*R* *tf5r-C*t*R ■*! *1^5*R (Hydration) **1 ** I *Tf^-C*l** ** 
wwii af**T 1 «hi^j*.o **ir?}* mw<\ tr* *ift **i* *iwr«i* *** *%^* *i^^g*R 

^ *t* I <a 1*<i* *t* *%* Sf5R* NaCl lO* C**Pl-*JTfal <7R* *l***p*ll ^«f* *C* *lfa* 5^5 
*R*I 



NaCl 4* C^Tt* *lf5).'S11 > *<CTlf^ Na + *nn *^*«*(fa5 Cl- *1** 

ft? «>.« * c*n*rm 3 m NaCl c^iwa sp«t fcsft* a^n i 


5s <ns MR (>*-«8 



























































S'D 35333-333 Jp T2I 

Updated Bangla e-books(pdf): www.facebook.com/tanbir.ebooks 


03%*si3 *rtf i 5113133*5 4iaPi3 53 I 533 *i%-43 31 53*33 ^mfto 

*51*13 *f%3 CF53 C3ft M*f *553 «2r C3l*t MlPlC** gf^s 33 I 5MR AgCl, AgBr, Agl, BaS0 4 , 
PbS0 4 $*5Jlf33 $J$tUa*H 3% *ST5*i3 »t^ CM3 3*31 *51$ 4 *13 C$H v HPl5*i *5[g3%I I 

Agci v iiPic* *=i03%i AgF MiPioi 03%3 ; 43 3 * 13*1 cffwft® *3133 (f-) stnm t3 <31? 

3^313 F“ *313533 v 1lfH5*II<eH ^3 3pl&5f53 35? I *51$ F“ ^!5TC33 3t$55*R *# Cl *313533 5553 C3Pt 
33 I TO Ag + 'Q F~ *31333533 531? M$55*t3 3% *51533 53*33 stflfiR 3%3 <K3 53^ 33 43*. AgF 
3lPR« 33 | *5I33f353* AgCl -43 ^$55*13 *f%-43 3Ttf&3 31^3 (M3 3*3 3G3T3 AgCl 

*1lf35*5 *303%3 3153* I 

*31313 PbCl 2 il«T *#l5*5 *303%!, f3^ 333 *Tlf35*5 03% I 43 3333 PbCl 2 43 M$55*t3 3%3 
CM3 »ul(u^ 3f^ 313HT 53f*t I M3 21531*1 3*353 £ *513 *1% M$555*13 3^3 33531^53 3Jlfi>5j *il'$(, < P 
*31^3*3 3*53 43* 1 ®M*5 *335313 PbCl 2 333 3tf^5® 3153* I 

(3) *3T3Pw C3l5*t3 *5l^<?3t1$*5t (Electrical Conductivity) t 3*f$3 '335313 3l3Pl3* 53t5*1 
5333 NaCl 4 331*5J3* 0 31*3*583* *3RFPPJ3 53*313 3JlH»53 Wfl53 *333313 M3 353 431 ft0T«, 

*3*lf33lfl I *tft*5 *335313 43* ^#3 0353 *31333^3 53*313 3Tlf&3 5353* M3 $*55<5*5 313333 
3*53 1 M3 *tPl*3 *335313 435,035*1 C3t*t3^$ ^PJJS 315)3^3 M15*5 3t53 I 

NaCl(t)-» Na + (t) + Cl“(4) i #1*5 *5135313) 

NaCl (s) + aq-> Na + (aq) + Cl” (aq) [ *#3 0353) 

*533 *313133* 5313 31 4l3Pl3 531533 0353 0fi> $533*5?f*5 5153*1 3*3153 3r3l^-*STf333^ 3ferfD*5 
$53M?1*5 31 ^T153l5'53 Pk<p 353 C3ptC*P 3lfM 33 43* 3 *iI^| < p ^1333^3 3MI'q|<p $533*dH^ 31 
<WI53IW>3 1*i53* 3tft*5 33 I 331*^3* 4133*1^ 31*T1*5}3* $C34C5lCS) C%13 33 *51 5353* $533$3 SlMt 
M3 bl3f Pmt’l’f 31^5^ 33 I 


M n+ + ne”-■» M (3*1153115 21153) 

*3*131*153 31*11*^3* *31333^5 331*53* $533*5?15© $533$3 313 3*53 MS? f335*W *1331^5*5 *lf3«t*5 
Ml *333l3t313*1*5 4 *l33t053i$l35M33 3t53 3l0!J M3*3|^E*5filM3 8 

X 1 "--> X + me - (W153K5 2fl5^) ; X + X- *Xa 

4^153^ M?rf^ 53133^3 *tf3*5 *335313 31 ^%3 0353 f30J3 3f3333 M3 3153 I 
('bl-Msfa* C$1533 *53*)3M (Brittleness) i CMTPR^ *5*^3 *3*^13 4533 f^f5 3*35*5 

5353 431 5®5® 313 I 43 M33 3TI3TI3 ^31 NaCl v =tlflPl<P CM1PT53 W^33 %353 333 3*?H 535*5 3153 I 
53*133*5153 4 53)53 2Tf%fi) **333 43 l33fl*53tl *31333^ 3131 3f353f^*5 3153* I *j.83* fiR3[ NaCl-43 
53*315153* 33 353153 13^*5 3*31 I *533051^3 43*f& 5^ *5Hpq5533 *§3313 43* 43*3* 03*§ 3% 
*5|33ll3*i 30313 33 5(33^1 *511333^ 3353533 133*5? *535511 M3 4533 353T f3345«l3 ^ Ml 43* 
f^3^533 M3 ^53 01? 33533 5353 ^)33 M3 313 I 4 31353 M3l33 531533 C3*n5pT^ *5*05p MI I 

*,_|©©0©0 

sfc?n«t 


^T — 

SCOT 


®©©Q© 

©©0®© 

© 0 © 0 © 

©©©©© 
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3*33 


*43 


(3) 5#533 IJ43f$ (Fast rate of reaction) 8 ij<c3 «iliiPi4 541533 ' 3 d«*i-’i^ 

Rfelj 43 3 3T3 233 3J I# 4f$53 3lt<p I *pc° 1 lfi> 415lf34 53)5*13 33354 Pi lei's "T'JlC®! 3 P 1 C4M 

Rfofll 4t4fi>4 453 413 <11% i£|4 34 ^3 53 <$ Rfoflld *11% f3*13 431 53*1 4^3 I 5443 «ll«lH4 53t3 

AgN0 3 <3 NaCl-43 ftftm 31 BaCl 2 43 4T53 K 2 S0 4 43 f3f4313 *tf4 44$ 53f% 53 4$1 
41 <s 4 f*t 4 iJ 53 3 'oR»ih 43 I 

Ag N 0 3 (aq) + NaCl(aq) -> AgCl (s) + NaNO a (aq) 

BaCl 2 (aq) + K 2 SC ) 4 (aq)-> BaS 0 4 (s) + 2 KC 1 (aq) 

(V) 3l3lilPl4 fateill# 4I3H31GW 3#341 (Individuality) $ 413134 53t5*t f3«#4 
4133 < 13 3 'TC33 4531 P®13 (R'jjf'S'P 3533 *11315*0 'a||^45 4543 4l3l 1*34 1*44 *l<sl 34(13 3153} 5343 
AgNO a 33^ 53 5413 «II3P|4 54131$543 235*13 3153 fsrf?14 4353$ AgCl -4 438543 3 ^ 53 ; 41 
NaCl, KC 1 , MgCl 2 41$ 5414 31 543 I SFJ4354 AgN 0 3 43 31335^ 53 5413 Ag 333 453$ 0353 , 31 
^#3 035*1 Ag + 3313 453 I 

34531 # 53 ) 5*13 C 4 T 3 I 4 33533 3 #* 14 l 5331 3 t 3 3 t \ 5343 , PC 1 3 , PC 1 5 . SaCl 2 , CH 3 C 1 , 
CCLt Rfojj 33531 # 5413 t$ 5®3 4 33533 5413 Pll43l 53 $ I 

'b.fcl ><* 1 g.* 1 1 '#) W ** f ^3 

Covalent Bond 


«llilR 4 3*33 ^3 333 43 ^ 3143 33313 , 433 33143 *T 34 I«J 54 $ 533$3 3 t 3 453 I 4331354 
0 fi> 43143 3331^3 453 J 4^3 ^ 534^3 41313-8313 3*43 33 311 433 43143 Tjft 83411 3333314 
$ 584 I >3 531313 f 353 $ 534$3 033 ^f 3 > <3 41 334153 53313 453 41533 3 ^ 8^453 f 34$*8 f 3 f ^3 
3 TT 533 34 1 * 3 l 4#8 $ 584 Jj 3 133 T 13 314 453 I 4^3 5 l 3 l 3 f 4 $ 534 fi 3 083 3131 $43 33410 413*3 
353 40 3^3 453 3154 I 

44531 # 3*4533 3?«1 8 43143 3341 03 05*3 3 ? 54 l 533 433 3 ?fttf> 83410304 343 ? 8 J 4 
$ 534 )j 3 531813 f ^53 44 31 44 lPl 4 $ 533 *J |3 083 453 43 ?, <$ $ 5843(3 0*13 8 ?jfr$» 1543 

3331^434153 53313 453^14 Pf 4 Pf 4 fr«lPr %3 (#543 34 P 8 f $#3 $ 534 jj 3 (>HJM 4#533 
31*053 53 3*353 413*3 33,4154 43531 # 3*33 3541 

43531 # 3*33 *&533 *ftf 8 (i) 0 f& 33143 3331*33 35*0 43531 # 3*33 355 I 
($,) $43 43143 83410 434 t?IT 4 $ 583 fl (3 531313 f 353 44 31 44 tf*l 4 5 , 53335*1 ^34 453 41 

$43 3331^.434153 5*1313 453 3154 I 


43531 # 3*353 ^ 53 tl 44 4 ^ 31 531354 43531 # 4 ^, 3 T 53 l 5 1 341 33 I 5 * 1313^4 ^ 544^3 ^13 
$43 3331 , 23 f 3 $f 43 l 543 94 T 53 53 lf 44 4<33 53413 3143153 43 t 5314 4 ^ 53413 313 3143154 4154 I 
43531 # 3**3533 5 * 1313^4 iJf ^ 544§3 ^4454 3*33 ^ 544^3 ^*14 (bond electron pair) 354 I 
43531 # 3*43 3131 C 3 t 1%4 43543 4 ^, 43 t Plloj) 43143 5314 4 ^ 4 f $4 353 3154 I 


( 4 ) 44531 # 3*43 3131 5 #Pl 4 4 ^ 3^3 8 


<$>• 


$31333 i I 44531 # 3*43 31313 t^ 5 Sgl 55 f 3 4 ^ 3^3 8 44531 # <U 44 3*43 3&3 8 
af 4 f 5 31^551543 3341354 44 fl> t 54453 (Is 1 ) 41541 333 31^5551543 334 t < 3 , 44^14 33 

433 $43 33411 ^ 41 $ 453 (Is 1 ) t 534$3 531313 1^53 441 $ ^ 5 * 14^3 1*13 453 I ^ 

$53453 133 334 t <33 Pl$(# 3 l 354 3 f 353^3 453 553 I 453 «rf 4 fi) H 33411134$44 Plfwil *014 

1 $f 3314-43 $ 533^3 f 33 T 14 4#1 333 I 44153 $ 3 J$ 55 &T 543 41 -^R? 43 I 
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*]fi> H ajwhjs WO (•) 'Q 3R ( x) <fla J ll-^.IC<U SWt <PW1 awa ac c 1 < Pjj*l 

aaaT^S aTaWW ch^lcil aa I 

H* + *H-> H*» X H at,H—H ai, H 2 

§®a ai^uan aaai^ ^arft ana $w<rJH \aa caara a*ca &scaa acai <aasf& ana awa aia 
^taca 1 ^ wat# awa aar aa i 

a, i aacai# a*aa atat aia • aacar# ftawa aia s 

stfaceH $W«U>a %I? 0(8) =ls 2 2s 2 2p 2 2p i 2p 1 caiatt ata ca, *031 ^ RlWg 

5c*i < p]| r i ^ica i 'ate <afi> 'anre ijfl> flaw ama i tj# «iftidej»i aaai^[ ar^faps aw writ 5«c« 
<pc<i caMia faw $W4]H ^aa ^f# aw >sa«.$aa aaat^[ te rfb 5.c»i«p5«i warn 
*pcs v»tc*ra ' 3 (^5 < p *(4 *pcs i 


0=0 at, o 2 


'fltTWl CiTTRTf® *K*m aTW I zlFbfti afaiWR anai^a af?T9 ^R» 

aw *ftjaaa tecaalH ^*ta’ atw i 

dfofD afac®M *l?Rt*I?I ■'m*h *5W 8>fl> «ll<pc*i , a awa ■’jRJs «RJ SHTaTCa a# aw 

fa cal'? ^C r l < «I»i (2pj2p* ) aW I ' 5 RI ^ OTt^t aw ^(.»1 < «B»1 (2s 2 2p£ ) &sa *t?RT^ 

ftaa ftaTw f#ma fa$Omn>w ststw ww wa i 4 qawa war# a«t?s wif can# 
tewa$ata ‘ftpmt $wafiH ^aa’ aar aa i 


5ila*f ai a awl# a*aa aiat nteditwR ar«£ aia i avwi# fiitawa aia t 

hiWJiwm awja $wa5a faarm n( 7) = is 2 2s 2 2p*2p*2p‘ a#«, 4a *a ite^w cam# 

twafca <?# iaai ^ fawn^ tcaa^a 'atc^i ^sati 15 # attcftwR aaat^ aw ^ar 
dt'ojt < p ^ca ^wa^a cataia ftca f^afl> ^c*m5a <3 c*t?na ^ca ^twa ' 5 ^p 

*pcs 1 a#^ aiat 5 .c*i*p5*u < p ^ <3 «pa (&^ atar faa^ca caaiwi aia < 


Nj + '2 N -» N; 2 N at, N=N at. N 2 

X X z 

aaat^ t^wrcaa acaj %af!» ^w#Ja c*rata aca w aacar# aww ataw aa, ^rc 5 ? 
war# faawa aw 1 hi^c5ic^h a*jc , o in^a t^iawa aic<p 1 

| (a) wa r# ama amt c#a «riR : 

Bataan i 1 hci m^a aia t afegnmwa twaja f^ana aa h(d = is 1 «oa«. csFif^wa 
twa^a f^ana aa ,ci (17) = is 2 2s 2 2p 6 3s 2 3p3p 2 3p* H-aTtar^s cam# ^wa^a aa 

»aa?. ci-aaat^r® cam# ^w#Ja h# ^at. fac^m ^w#ia aTca 1 x at$ at^cstma ^a^. 
GFt#a maa fawn^ ^w^Sa faca ^caa^a ^aa « caata ^ca 1 wi artwtma aaar^a 
a^cafP TJ# *irai oa#a aaat^a a#?ta af^sca a^cafP v# twa^a amm a'sa aa 1 ^w h « ci 
aaat^ acai war# <am* ama aa 1 


h x + *d: —-> h *• ci : at, h - ci at, hci 
• • •• ' 
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aHlilfta a*aa 




* I H a O «tfca g sfoSWWa tc®l^ faaiPT a»t, H( 1) = Is 1 «$at ®ff%JWMa 
f^lim aa, O (8) =ls 2 2s 2 2p 2 2p‘2p‘ I H-aaat^a CTH^t $taa$a a?T hft 4at 


O-aaafja CTUrtt twayjH a*t fcfl> 4at 4W *f& facsrt'S tcaafia '=TR^ I ^5Tt *fi> H-aa^T^ 'Q hft 
o-aaat 5 ]; to ai*o *fl> tcaaga ^pw « caata ^ca *fl) <jaas war#t ^aa a*«w aca 
atfa ^ afca aw i 


:o* + 2H X 


:o x . h at, o —h 
*• i 

H H 


at, h 2 o 


'5^i^.fl«t \9 1 ch 4 ai«£a&a i ^atfij <*>i^ aaat<ja aw urafi) ^i^«aic«t»i aaat^a awW f*wa 
(ch 4 ) afa aa i aretfaas'srwraairet^StaaSafaarmaa, c(6) =is 2 2s 2 2p 1 2p 1 2p° i 

$%«s aaat^t afo cntaa aw 2s 2 «iafa5ia caca <£&$ StaaBaca atfa 2p° 'swRUiw 

z 

caaa aw; ^saa ^ <?i^»i aaat^ca $ , nlR'© aw ^ai ^a $c*i<rIH Rajia aa f^i^a i 

^tfa) *c= Is 2 


2s*2p*2p*2p* 


H= Is 1 


aca ^ <pi4t»ia t>isft> fawn? $wa§wa aw &isft> h aaat^ oisfD aacaf^t <iiapap a*aa aiat ch 4 
a&a aw i ^aa c aaatia Fiaf^w mawn?t ^at, h aaat^a tnafaca $wa$a aw i 


4H> 


H 

h;c?h 

• X 

H 


H 

at, H-cj:— h 
H 


at, ch* 


^.h© I *i34t*n^ 8 ^ar^ap Pl*JC.»441 

limitations of covalent bond : Deviation from Octet Rule 

afro sna aa aatat# catwa ctoi aa>a faaa twtarj, caia caia caca ftaa a%r$ 
aai ifl aj^aarawa^siatia aw aw t 

(b) gpn^artJa 5 (incomplete Octet) t aiaa fa^diiaaw I caaa Beci 2 , bf 3 ] awa ca^ta 
aaatia afcta wca yf&a aroataja twas5a «tw i atataaa ^a ha ^a Be <$at s(a hia «aa b 
cafaa^a 4 aataa cafa laft a^a i caaa, caiataa twa®a ftana, b(5) =is 2 1 2s 2 2pM i cata 


^a ^ t£ra 2s 2 caca 4af^ ^caaS*^ 2p y aiifaSTta ara i b <^a aa^at caaa 

is 2 ! 2s 1 2p 1 2p 1 | i caws, ‘fl aa^ara ^a caiar^t caw "ataf %afl» Pmnivj atw. wwi 


aar aa^na? aw >n f%af5 tcaaSa caata aaw aw i aaa war#) cafaa^w caiaa aaat^a a4taa 
tcaa5a araw i caaa, caiaa tteffisft® (BF 3 ) a^a caw caiacaa artcaa wca ^ 
twa^a ^ \ 




:fs 

x> 


*B* + 3 -F: 


:f'xB? F: 

• • •• 

caw fi i ^ctfK i ^ 

(B 4* sraftca twa^a) 


I 

at, F-B-F 



















































*tai 

Updated Bangla e-books(pdf): www.facebook.com/tanbir.ebooks 

'ST^ fof*T3> CTtora'5fRf3 SHAjH ftta (WIT^I , 


* F* x Be ^ F • 

mfafrm r u csrar^s 

(Be 43 el«R(.s> 4ft 5 .c*i«p5*i) 


:C1* *Be**Ci: 

a • • a 

(Be 43 t>lflR(.4 4ft 5c.*i' l ri)*i) 


(*) ^PCpTEtf (Expansion of Octet) S ^ <tffo CW PC1 5 , 3F 4 ; 

sf 6 , if 7 twtft ^n^ra c^#n wi^i vf&?i <raft «trre i dfc 

«*ra^Sf 'shtto *tfrc?ra c^ta^ira <ra»rra i cw, pci 5 . sf 4 c^*ra wm « j ih<cis 

ioft iirat sf 6 CTtc«t ?nwra *t?rsn^t *sej i*fi> sow i if 7 tfitet 

'snonf^t <mt^ ^%*stra isft $i«m5h toi 

ci F 


Cl: p ’• Cl 
*. •’ 

Cl Cl 

*pw 3H c’tftrcyraft® 

P 43 a lgfnc^ 
i oft 5t*i*4l>H 


F: S : F 

f ‘ ’f 


F.- : F 

F’* f *> 
F 


F 

F; ”:F 
F : .I :f 

f”f 


’tmvra cCircimft® jtt»wT 3 cwrnFWft® 'snwif^ «ftrcynrr^s 


S 43 p| «Rl*P w 
ioft 5wdR 


S43W 3ftre_ 
i^ft 5(.*i'«I»'i 


I 43 b\ S\l\ 
isft 5t*i*«B'i 

I 


4 *f5fPl?I «MJ Hi CTH TOMjlWIWM dfM CT*R IC1 3 , IBr 3 , C1F 3 

^cg^ii c.*Hc’is *ra?n^ *i*<3->iia e t c^t 

i %pt diH i^t wiiRic^'ji ’qjwr *rrc?i i 

? re pTft rc «fo ^rwjt i i Nci 5 <*ra <?$. ^ pci 5 4?i 'sjf^ ^n*.-nra 

^rnn * 

*tfra ?traf*ra ?*t va ^ pyfa n s p <*ra <ra®ira or<r ^m, wripi <$iQ<h< pci 3 « pci 5 

TO I ftf Hl$djlieM CTOI N.CI3 TO, NC1 5 TO I 4H TO«f 'STCfa *F5Pnil*t TOf 

<jW *Rrt n e p lira ^(. 1^*1 PhjH PiK^*t- 

Is 2 2s 2 f 


N(7) 

P(15) 

P*(15) 

>iratci(i7) 


2p» 2p>2p 


Is 2 2s 2 2p 6 3si 3p^3p x 3p. 


3d° 


ls 2 2s 2 2p e ] 3s 1 3p‘3pi3p*3d^~ 


Is 2 2s 2 2p 6 3s 2 3^3^| 3pU 


Cl #*n x.Cl 


Cl 


X X 

Cl a xp X .Cl 
x 

a 

Cl 


Cl 


Cl 


Cl. * K . 

Xp X 

ci** **C1 


N 43 ^lft3* P 43 l 5 olsRt*^ 10ft 5t*1^I*l 

■^'Oak N fib*(rD Rcerlijp ^C«1<Wa*( VfPFTa N Cl «H?r 

nci 3 «irat'Bi«j^t»iw 1irasffi p 9 m\*i f^f& ci *rasn^i ?nw pci 3 ^us ntta 1 
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aWlal*)** ra**R 




fa? P 43 craratm >®ja ratft 3d- , =raR'Gi*i straw 4a 3s 2 4a 4rasfl> $t*ra$w 'sra^stra 

3d xy -' s raf^w« iwi?$ tra*taf&f^ceti^treadjra (3s 1 3^3p‘ap^^ ) ^mf& ci 
aararja ratw pci 5 rafcra ^ta i 4^j*t p 4a rarajratra't rats 1 

^raafrare, n 4a cararet *sa carara w *Tfa*4M d «rafaGi*i rarcra* rat raja 4ft 'raftra ra , grafra e t 

< MC'S *tfw W I •VC»1 NC1 5 *t&*t TOC'S ratta *Tt I 

fcraiara«M 1 s, i raarat^raftra raajrata't ra^a f 4a ratre fafeata arara^ra sf 4 , sf 6 4rat if 7 rafrra 
raja arcra 1 '®tot?[ 'st^s tc®ra^ fraranra $raja craat 1 

rararajt-i 1 sf 4 's sf 6 4a ^rc?; fra$ of 4 'q of 6 4a «iP®^ cra$ rera ? 

*i*ti*il , i * 5 k ii^ e t-i 1 lira <waj spjraa't ^a 1 


'b.io.i 1 *t»4t*n#) ^5:-»n?r Pt*in 

Rule of Two in Covalent Bond 

'susPra* ra^st^rarca wrafas art>^ fttajraa HRtac'i *^-<aa fttara’ (rule of two) rarajrar^t ra**R 
rajtrajta '5rf»t^5?j ^rajratft 1 4 ^ 'ra^rarfit retra raarat^re ^pti rat fawi^ ^readtra rat^jra 'rarai raarat^a 
raa^ti ^t*i^5wa ratre ^ aca ra^fl rat rei^ra ^a 4rat ^^sttra rarajrat# ra**(craa rara 1 

fcmaa't > 1 nh 3 *iJr i raft ft i wn raarat<3a treaftra fraraitra is 2 2s 2 2P* 1 2py* 2p z ! crajra 
carat rata era, litre ftsraft ^rai $traaftra ^tre 1 4at afestrera raarat^a ift raca rararai $read>ra is 1 4a 
rarcra cwtwa raja nh 3 ^ra^tracai 



H 

I 

rat, sn-h 
H ■ 


fcrataara *1 n 2 wl rafcra t rafcdjirewa $w*Bra ftrartrarara is 2 2s 2 2p l 2p r 2p 1 (?rea ftara 

^ x y z 

rare) 4raft rat^dttrera raarat^a foift 'aarai ^craafta ^raa 4raft *ii$dJit«H raarat^a faraft 'ra^ti 
^jraaftjraa rarcra rei?ra^t raca rat^Jtrera^^[(N=N) raira^jai 


. „ 2 2 

N —►Is 2s 

CM 

CL 

CM 

*1 

2 2 

N—Ms 2s 

2 Px‘ 

Q. 

CM 

2?l 


rat, N sN 

<& 




fcratraara «1 h 2 o rafra s rafltrejraa treads faranra rara is 2 2s 2 2px 2 2py 1 2p z * ( ?rea 
fraara ra^rarft) at^ta, 'rat^rera raarat^ rararai trea^ra attre 1 <aat arercra ^raas^tjra ^ft raftretrera 
raarat^a 'ra^rai ^traa^ra-iita ratre cwsra’ra raja ratPt ^ h 2 o ra^ra ^ja 1 [sp 3 rat^a*t strata h 2 o 'ra^t 
aira ra^Ff 'b.oo.ra-iit g^ai 1) 
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Is 2 2s 2 2pjf 
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rat, 
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b i i *&ft c3T*i*i*ic43i «r<fmf^r 

General Properties of Covalent Compounds 

RUCUf# CURggtUU utffufg 4'RU RHfU^ *5U, 'sn'tf^s *tfcg $au fat-RelM I 

RtUTUg > 1^c<ll'§l~c*jlc 5 1 RUt m i e, ^ 

o>) wwft cur mmug wmu wi Rum «um urc mtu i cuuu, ructi# cuR W\ 

W»llef*i 'SUR, frbR UTR I 

(■^) rumIrI CURR^jCUU <3 ' a IC*i < T‘ UR *4Ut. 'SfUl SqliD I '©cU ^Rfu® ^U <[f^lU 

RTCURTW *FRRP 'Q UTOf *4Ut \5mfilv*l U'EU I CW CH 4 4U -182.5°C <4Ut 

*<fUllwj» -164°C I . ^ 

(o) -*1^c*Jt^l cuH'ig*. RRlums RCmmu aRt<p CU*R '» < "r uJ$C'i?Mu(.^ gU%U *4Ut C*1l*lld ijR(.4 

cw mPiw Rgu%u i ^tu c^r wurft cufai cmmQfD fumuR «ira?i cmmu gtuu* 
’ilPit'o gu^fu UU1 

(8) guwi'S) tuRg^w. fcu cufrt cum urn i 

(«•) wui# cuRg^u mmumu fugrc Rufuutfl i unu^ wuu utm *ri^f 'Q urfsps rhr *tm 

mi - 

'b.bb.j) i '3rr«rm c r msfMPi* ?jwt 

Explanation of General Properties of Covalent Compounds. 

(i) r»iwi#I oto*tu fcuiftrst, far *t*Riw * ^RT»p : w*n#t cutfa «cutotu ^ 444 

utR. <iic^o *tuutgg^u mu^s ^isi gsRtcuu meu u**Rgjj i *4 u**Rmp ^ 'Q 

^sm ■mu rt i *4uflJ ^gu RR«t 'srj ^gu cuug u*«r <r 5 i ^iwu uw g^u» 

'QURR U*T SC3JC5.1 Wl 4f$U RUtUl^lt mfRt4 'SR ^R fat 'Sf^R^sI ^R «tf^> 4 *f% 

'aJ'SffH 4EU I 4 miUR RUWfift t*HC*ifl *RRTO U «n*iv mu <4Ut, ^tUt 5^l51 

(volatile) UUI CUUU H 2 ^ *mi^ -129°C, -253°C I fS)«Wd (CH 4 >^) Wm* 

-182.5°C, -164°C I 

Rt*rcm wn# <Rlm ^<rr c v u*iiQfTJ Ri%g ^«n i^iten ^«r orrwr 
'srorsn'tf^p 'sRrt't *rt® m i ^s'sn*ff^ 'srprt*t *ri^ c?f*i ww « ^tRrw mu i 
'faShre, ^‘tf^US ^U (?m «l k J»1\«d ^r uw® *rfuuT*t ^ cuft *ffuuT { t 

^tmnanu stcstiwr ^ i gjs?nt. ^ 4 ^ *mc«m Rf%g cutimi ’H*iiv? 'q ^U'livv ^u ^P<u RR®t 
rw mu 1 cuur- 

0?) tt'ojivis t cu ru mn^u ^*1^4 ^u cuf*t ^uregu 'ugc^ ^msrr^iu (giant 
molecule) um UU I ' ■UW l ft^O I W^ (7RU WUf#) CUk*tU «t»RRF « wfU4 C#t I ftPW 

(Sio 2 ), ftfmjR 4f^t^s (sic) a^u cstr4 cuHii RT clw Wtu ^<3^ tmsjpptu I WT 

'Oltis 'Q 1 l«q» CUt 5 !, nmfo 'srtuRu* CUR 'SftWTQ U^ CUf*i I 

(^1) 41^*1 (C0 2 ) 4 *l5«(S(l^e (Si0 2 ) 4U »tiR 3 m^TU RT#lU IVA 

'SgtHf^tu gt^ cuR 41^ <3 PiI?i<p»i 5«?j^ cuug, co 2 4 sio 2 m^u 1 ^cmi gft 

(RftRu wftsrsnt© wm co 2 « siOz ^u rete « ummfgm ud fug mrnr urmfu^ 1 f^ grstf^rg 
«M->*MI COi UR *um, Si0 2 UR *Rt< I *431 UUU^ UR UU^U ^Wlt® *44fl» *444 Uff 
<b i ^w i ^b (Co 2 ) *44^ auui^u rcr gfl* mRt«3 gt c^r mu uuu 

ftu^R UTUI UTC4 I C0 2 *4U Rt'lfu^ Rt^f% RUUtuR^ >4Ut <4U RT'tfU'^ Uig fgU^i 3 

OIvCJlO 0 = C = 0 

• • • • 
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^jhvsis 'qtii'pi ^»t ^i<tai «tr^ <iw ^TT«fi?r«i ^^wrarrn co 2 ^r 

<UPT | iqffr til^s W’TTft CTM ^Q?mi >05 'fHW 'Q M$HIW I CQj ^ *PHTBF - 56°C I 

^sRc<p PiPi^i vsi^^i^vi, (sio 2 ) <iwfi> dft*t (sio 2 ) n Mr 'swij sio 2 m *rp*i?i 

Hjff ^ ^i<piws ^ ^ ^ 1 inw *i^rm dHw^ai ftPFR Tgftamftg *f%rra 

(sio 2 ) n -^ sffeft si *i?ret^5i?ifi> o *t?Rt^?i riw o si *Bpn^ ?nw ^ 

^ 7jf$ w 1 sfefi) 5 ^-hs»i 4 o tot ^ 3 oi PR**! (sio 2 ) n 

’liR 4M 1 4?t *iftro *tiR * 


— O —Si—O — Si— O— Si—O— 

I I I 

OOO 
I I I 

— O—Si—O — Si— O — Si— O- 

I I I 

000 
I I I 

O Si O Si O — Si—O— 



: o. 



ft®, I (SI0 2 )n >ffll ’li'l ffej, S102->« , W7IW 'S «t&^ I 

*tfoTO CTH (Si0 2 ) *^RI *1*R ^!c»l ^ ^R TOt, ^Rt Hfo cHlf^'s I 

3TOR PtPi5»»i ^Slt^ftt'5 Si0 2 -TO »1*HI'W « **fG>ll'«‘P <Rf*t CWT , l t WW 1610 °C « *iflRW 

2230 °c TOtTOm wrorarm sio 2 j*\ i 

(«t) ^ to* : f^u ssmiarm cw o°c to Pto « 5tw <?pr 30 atm *rc*t ccfe *&m 

*f$»i TOCTO 'ST® ' a H < Plil *tt5 *C5JI COfc *fa»T *TOm* "Y* TO* (dry ice) TOT1 *til*t *f$»T C0 2 
tint's *5; R*^ *f Pi\J *Tt I JlKliH 5<p'alv *Tt ’U*l <4ft ®slSl 3.W1 

’it'j? I R“^ RRBW <w<f *tt*T TO TOt. < pM^? Pt® s»w I 

fctBTOTRl CT, TOft* dHt* WlRu *TO® TOTO OTC* ^«t* *TO® *3 MR 

to*eu «iiiiPi«^ dtera c^* ii t^ »mfl^ '# « w^tTO ^ f*rc *1%^ *m% tot 

'sfo&n ??$?$ ^ i ^5$ 'sii?jPi«f ^ <^Pt i CTtwu 

«JTC^ I c^l’lc^ ‘IWlPl's ^wle?) '®ra^5 ^ »Tf, ^?I>1 'S ^ft*i 

w5fBi ji^hw ^<0 ^^pnai *#jHibw '8in s Pf ^*i <pi4<w «nw i 

’3^1131 1^*1 ’IsHfl ncs *1W *1111; '®t5. 4 *i*m c*iPl. dtsIt’W 

i ^ c^f^ ^ift« % *phw* « f^r® i 

(^) w*rl#t g^^lWr (Solubility) * W<JH?) 

(opr gww) »w cnw? gmw (m r *nf^®) i c^viwi 

^‘TRrm '0(l < ?4«t ! *t^ ^ iflat •r^C.et^. '^ < TW?l ijMW g%^5 ^ I 

c*n®n?j c^lc’is ’IjiHcss Pi v i^l'fi i wh c*ii*iiii uMc^p c4l*i 

il^'^'o ^t\o ^,t*i 3^ ijN*? ^*0 Pit's 9.C*), «pi*i 'slcm ' s t*H^t?l ' a (l*p4*t 

^ont <d'siR < p i 4 cnpna ^n*n?i^ ■nR>j^»iJi *Tt i 

R*^ C’tWra yl<C<P5l >IIW C^R •HTCRsT %UT dfa&fll 'SC < 5 ^iKI C’ihls JjKw 

3%^® ^ i cw, ^jictiPhii ^ <M> i m i m$ dWwRwiM PfTO f^in ^ ^ 

' s rc*tT ^.i^uaiw'i «n^Bi ^Ic^iPi^i ^iPic® g%^® wi 'auiwiRnit® 3%^® ^ i 

NH 3 + H 2 0 NH^ + OH - 

^i^Ojiw -5RIR *sRt ^ wra dR c*ti»n?i sk^f 

'55; c<i»i»i, RR>*| ^idRI^uyu >iRt tuPits ’ilRt'o I 


$s uti m (iH)-tsf 





























































>o 8 ^ Rt*nftR siriur-swr ■ p raj- 
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(\s) RRW l # ) dTO* RRtlRt (Isomerism) * CRtCR ^fifi-frolCR R^P «tt^l 

c^h crtr cm ctaiR^CRft y\n&s rt Rt«tftR r<trr ^ cro i ^ ^ 

RTd I CR CTOI Slftft ftg »1l<5ft4 R<ERR 4R RtRtRt CRM, RTCRil Rtf RR I vTOSf? RRt^ 

"551; CRRR, C 2 H<30 RSW^foPl* CRftRR *&R ^’RTOR 'ST® TO I TOR ^H*i, CH 3 CH 2 OH 

iflRtR^RftftafftRtRRf, ch 3 -o-ch 3 i 

RTOI#t TOR *£CRT (in space) QwiQl^RlM ftCRR ftCRR ftCR RRRtR ■»i»IMl l W 
CRfafa R<5ff5 TOt^PJjRS Rt?P#R ftRTfR 1$R (TOO RRl*]V6| R 1 ®*^ I R RTOR RRf^TO $'lk<l < t 
TO. <?$fto RRt^Rt (stereo isomerism) « RllRlR RRt^t (optical isomerism) I ?RR 

jjrtctcr <ro?i st^R $csir rtcr i 

(8) RftRtftRt (Electrical conductivity) I RRCRTStt CRMR^A wH ' a tl«*i W1 
Rfos RR, CRCR^ RRt RRftRtf) RR l 

W CRTR fttRR cvoa CRtR CRlR 3(RC*t RtRR TOC'S ’IlflCR ^RR ^1 '»I' 9 < t RftRtf) RR; CRRR, 
NH 3 CRRtftc®;g%® TOR RTftR RW ftfeRf TO NH 4 O OH - RlTOR ^ TO I RRRftCR HC1 
RlftlCS RUlfavi ^5H + « Cl - RlRWd *(ft» TO I 4 RtTO J5RR RJICRlH*ll RRt RRR RftCl&IWH 

q m r$5 ft^RROMiU too ntftc® tor ejrr RftRtf) i 

vis. b ^ I *H4C*| | ^ -TO«T®T » 1 &C.-T ?1 HVSOR 


Modern Theories of Covalent Bond Formation 


ftRR’ RlCRlMlRItR TOUT CTOft CR, RRRfjR SwflHRH.* TOTOR RTCR Rjff 
TO RTOt# TOR R&R TO I $|RIC< vi]fl» R*R^ RR? Rt^ftR ^5TO RRftRTIR $RR ftft . 

TOI 4 RRCRl'St'TOR R&R R*RC^ RTOR RtCR I CRRR, 

(i) CRlt?ft R*RR RTOR (Valence bond theory) « 

(R) Rt*tftR RRftPtR R^RIR (Molecular orbital theory) I 

RT*tftR «MfttW RTORft ^piRI^RTOCR Rffl>R RQRfR 4RICR Tft CTO^t TOR il'MlMd RWCRJ 
RTOT#t TOR R^R RtCTOt RtCRRRT Vi I 

ftCRR O R^R (Heitler and London) RTOT#I R*RCR?I ‘CRftf^t R’RR WRR* R^SMR 
^rotRR TOR RRt TO ftwrtt Rftt O ca1»ra (Pouling and Slater) 4 R^RTCRS ft^t.RTOtRR 
4w*11 


b i -il^^oc^« c^rfP ^5 iRiu?m o^t Rwivp ^ c*fc*nj 

RvRJt Rf CRRfR TOftUtR R?RTt StTO TO I CRRR Rl^R TOTf^[ (*C) «W Fttft RjJRDR 


RtC51 *C ( 6 ) = Is 2 ] 2s x 2p^2py2p^ 


^ I RsHl k ]fl RRft ^TO CRtRR RRftrthR RsHs ROWVCR? RRR <8Rft RTOl#t TOR 
^|ft> Ril I RC^C3[ *]jD R^^f RsjftpR "ft’lSl'o ftRR^J RCR R?11 ®CiHJ RUfttfTCR StCRCR RRJ 
^CRR®CR?I ft*R TOIRCR ^RftRTlR TOi ft^lflR ftlR^d .RC® RR; R^RT RftasRR RC& Rt I 

m + ED—>00^ QH+ 03—>E0 ‘ 


ffrfl ’b.'b I R’lD'o w ^fl> ^Uf^TWiT t 

vs I vflRft TOH^CR RRft R4^< RRftfrtR RtCR, CR TOTf^ RRJ *BPTt$I-R4*^ RdftE l fW RW 
vovoft RRCRl^t R*RR *t&R Rut's RTOI 

8 I RSftlTOra Rft^RR tSRR R^fttflRifl R’R RRtRR TO TO I Raft&lRTOg Rft^'m RftRTR 
W CRft TO roCRR W CRft TO I 
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<M '5fa®src«t3 WT RiBljNlMd RRrRTftt RttR $C*!4dH CTFRl ^TT<rRI e t 

^5 c *ai »p? ^i ; <iito ^t«to Rsftfcm 4 w»tm ®w 9 raRf$i 

Rfo rtotci Rft 'stfi*. 3rot^ tr i 

'b I ’isnl'Js ■HlfiNHR'q* RsRGH CT “ll^^s «fTC^ JJJjJ ' 3 tl*lR < ? 'awRl>lc*is -ifo <iR 'sla CbCfl 5JI, 
ft^l RRCTl# R**R *tfos ^ I 

«41 ^fl» , mt c p ijf& Rafttoa RtoH Rmr-Rmft r«rt Rmrft rir i 

'iwfa'Gi™ Rmt-Rmft Rtom ^twa r’r R^tfaR rr^ to® R'RR rs, 

ft*(*!I (<T) R'RR ^*il ^ I R’lJiI'it.^ '3(?ift^l(,»iJi R1*tt*flft ' s fRa > »j e t *)t>(.®i < p*i<H 

N'l^ ^Ic"?, >*ftR *tt^ (71) ^”^*1 st*i l iJTJ ’1s*(l'’Js ' s rc*TT ftmt R**R ■»i5>c*m *fiJ S'®*! 
^RIwjM p RPH Rfas^Q'Is vt*i ”11$. '^’•R ’IIS's $325 v llc<l I 

ww.'j ijf& R?Rt^ RR R^^ CRfRR RdfoUR is-Ms RpjRRRa RR <4Rfl> *rc<iIrI R*R 
^f® ^ (Rw.^ ft*RT R*R R *T1$ R»RR ®RUI$ *RWl#t R*RI 

'id. ^vs I f^*fan '*R«RT 'e ** 11 ^ '=R«f=T 
Sigma (a) bond and pi (n) bond 

(R) ft«RT (a) R»RR t >WWI#I ?*«R ^f®S W R«R Tjf *Bnn*gr MW'tl ^OBT tJ® r<Wtr?! 
*WRt<W RfR RtJRRfsjft Rtol«t RtC, Wft R**RtR ft*W (a) ^»R RRT I ^f® s Wfitll 
(s-s), HIS*!!! S R iflwf® p «raR'Gl*i (s - p) ifU p 'swRl»li , wi (p — p) RlHlhl*lR <Pt*l O 

S^ws ^f® 3T® 9 tTBJ I 'b. £ l Rl1®GII Rftjj «wiRitlc,*ia RtoH RSfTRf 3R I 



s- RsjRt>l*l 


+ 



S- 'aiSjR'Gh 


RPRT - RRf^ 





S- 'aliiR'Gh 


+ 



*11*1 'll - *1l*l 1*1 


p- 'JIsjR'CR 





RPRT-RTSlf^ 




p- ^tiRbh p- «i5qfiUl»i 

c5^ 

ffc® >ij.s t Pl’ffll (g) < T*lH ^j(i I 

M> f&at h 2 ru*iSr s - sftmr (o) w, hcir^*!^ s - p ft*rar (a) 
■^•R 'S Cl^R^’tSR p - p_ft*RtJa) R**R <ffW l f 

^JRJ RY^J S « p 'sraRtR ft*Rt CT ^**R *|Jr I 4 Rl^t TOI ^ 'a|sRt»R'9 a 
■^»«R jjI^(,' s «llc^» I 

f^l*tm (a) t*lW5j ! 

(i) ft*Rt -^«r ^f^rgt 'sraRtmora *rw wmra «rn^ i wi rRs^r ^c*irGh 
r^is RR 5 <Rpt «rrc^i 
(^) ft*(sn r**r RnSt« Wi 

(vs) ft*jm-^«R ftPW to SR1%5 oftR 5 1 

( 8 ) Riri^R <3 'SWRUl*l C^J ft*Rt ^**R R&T 5 RTCSII 












































^ ^ ■STWlf^W *13 
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(*) (n) ^ ^ ^ p ^m Wih* *w4 

™ «n* (n) ^it aai <m\ e & wa ^ 

^*r$ („) <ffos to «nw i *ift («) ftTOl wcw^^i 

*t?pn^t toj ft^rr^rc Miwa *ia ^s?t *i?Rt^?t ^ft» p ^RUionsi ■'H toi *n$- 

^•TPPJ ^R> cHIt'il A*11 



<p ft*rt 4p ftPr 


p - swftflw 

ffej fc.tr I (7l) l 

fortas u t (o 2 ) *fa*T <wfl» ft*w (a) to* « »<wfl> *n$ (n) to 5 ) ^ i ^ron 

WlfSt, 0(8) —Ms 2 2 s 2 2 pj 2 pj 2 p J I 'atfft ^ TOtfll aWJl-W «lid'»l ^ 

2 pJ« 2 p * i a«n^ tot to 'sraiftUm <^r 2 pJ- 2 p* 

TOT ft»W (a) TO 5 ) *lfa TO I TSSft STCTO* *t?RT^?I '5Rf i r^ 2p] «mA1»i«i ito* 

^R re a w s rca to* i to 3 2 p‘ «raWm TOWift arftow to *rt$ fa) tor to i 

^ftc* 5 ) ^3^5 ^ *BRT$J ^K*tJ i*wfl> a TO*) <3 nTO) 5 ) atiTf ftTO 5 ) ■'jRJ 33)1 




fifcs fc.* i ^ f l&R a « n i 

'Q ftR**f£*T ( 71) ^•^TH 8 "jITS *m\*$ 'SIWJ *P*R f^-^*R ^R PM4I 
< T*l r l <^R^ ^*t?rR> *fft ^R I *jfU '•WMl^d Qi<r*R *H<K"l <4^115 ft*RT ^*R <^R^. 

^R OTR ^^5 1 jf^ ^l^'l *l5Rl^ ' s TC < ff Pl’RI ^*R 'Q ^*^R 

ft VMM I ^R C-H ^R ftpW ^«R I ^JlPlI^PlH CTtC^R ^ ^ ^cm c£R^ frm 

^Rl^ ^*R f^TRR (>b.bo »Rf53I) l 


H \ a a 9^ H 

^ C ~ V 

h' n h 


H — C — o— C — H 
■au l PlItP l ^ 


ffen 4>.io * tW*R W 'aUlPlfl f P l ^ ^<^1 *1^ l 
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STTOpfaTOR 




*nt (7i) totcto i 

(i) gfi> ft*pn tokr TOn ^sto *» $ro *ra^n^ jrwi sareftfirft gft ^tosta 

wnft s^ftrow *nt tor ^ i 

(*) ’ItTOftPf '=lfaTO e t 4TOTO tC*Md|H CTOR TO$ TO «fTW» ^5lt ’fit (tc) TOR PlTO (a) TOR 
dW '1^*1 ^5 I 

(o) R^TO 'srafo'5lc»i *n$ (7i) TOR RI; s-'swRGh ^T fagHTOJ 'aisRSlc'i Rti> I 

'b.^va.i> i 'oiujPi^ CTt»r 'q ^nr^rt^t c*Tte »t?i ^>*i*T t 

Comparison between the properties of Ionic ft Co-valent Compounds 


Rtaft fr.b i Tgraftre ctT«t * rtoti# cto* ^pRt 


• *ri<foj 3 j 6 -* 

arrato Rt '©I^st<ji 4 l ctM 

*ww\ 4 h c$M 

i i *fiR effort * 

^1 «M*(1 i 

ol bR^d S 

8 1 

<t\ gtrost * 

S>l »|*HI«S « 

*{(C»lR$ i 

n i fafoira »f% i 

v i JinyUBi « 
>nn«jvai i 

b 1 *TT^ « TOP5 ’I?W^?I Cll'W'ftl 

^C 5 I W^IJ $,(."1<?5 C* 15 l 

HRtTO TOS 1 WT ^ «fTOSJR « 

wsp* totcto rw ^agfop 

TOP^t Rffr TOT TOto tor 

1 CTO Na+Cl - 

* 1 ' 3 ir#l'« mWrvj.CTORITO 
R8 1 .OTR 'Na+Cl - Rf$R CTOR 1 

V5 1 TO ft* ^CICT <HIV 

<3 TOI^ TOR TOT «tf^ 5 1 

8 1 afo WTO TOfSfa cttt 

TOR 'Q SRCt 

TOR 7 p*n TJjf WTO RTC? TOT 
fagp, ’ifMlfl RS 1 

(MTOfo CTtsf C’ftTO giro (W 
’llRc,'* 5a%a I 

'b 1 <3 

>^RRP <TORI CW NaCl TO 
TOTO* 815 °C, t^HIW 1470 °C 1 

<1 1 TOf^pF ftfolU 

’ll'aca’t *pt 3^ l 

V 1 TOPl* (TOftR RiRjTOT 

CHI TO 1 CTO NaF, MgO TO 
CTOlRTO^t 1 

b i 'si^rrp gft *bptt 
filW tW^5j*I CTITO to 

tW^iWs 5 I^»I 'Q CtTO "TOI ^(^4 

TOTO TOT d TOR 7 f^*I 

TOCT 1 # TOR TOT 1 <R*R CH 4 
^Tt^-^toalCTO 8 ft? TO^Tl^t TOR 
TO^I 

(RfTR^ ^ 5 ?, WI wn 
«in% i cpr fro , ’fiPi to*t, 

CH4 ^KTRI 

V 91 RTOff^T <Rt«R 7 j^ bl^tlfl ^«RT 

Fl^Jf ^T CTOTO 1 CTSR 

8+ 8- 
H Cl 

8 1 RTOTT#t dn*l ^mro TOT f^T 9 . 
*ttoR RI1 ftf C*rtTO rtoti#T 

(RH g^«f PRH ’fflRTO TOT 1 

8+ 8— 

h ci toDti g^*i f^gr. itot i 
e 1 TOflTO RTOrf#t CTH ’ftPtes 

ftf toiito giro cwsftto i 

<8 1 RTOff# <Rto *I»ITO TO; CTTO 

crowifiw j^fton *mm 12i°c toi 

^fftTOS#TO} < 7 PR fif«rfTOI?f Wf'C^I'W 
65 °Cl$ ) 

<1 1 RTOTT#t ctoa (W ?TO (RkTO 
toro TitoTtTORi 

V 1 TORT# tro cto TOI ‘^1 CRT TO 1 
CTO C2H 6 OR?CPC5?ltTO®I (C2H5OH) 
« WTt ft’flt 9 ! tro (CH3OCH3) TORS 
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<b.i 8 i >>i '3T*rc^rt#t ^rt ^ c*q -f 

Co-ordinate Covalent Bond or Co-ordinate Bond 

nutmeg » l k*W I R 3RR ^R*tsj^ e wft stfeft *rawf^ ?RR 3 C*t*Di RMR ftR 
^R> ^C3 I ■*i(jjc < H 3**H ’laws Mils 43 < 5 j(^ng>^ < 1 $1 
• ■Jtsat t ^ft 333R3 TTC3J »RMt4l 3*R ^f$3 3RJ <3Rt*% CR3 CR3 C¥E3 

4T*ft 313T *f33R, ?!333l3 RR 43?. 3R3 *t33t*(ft CR3 tR3jj3 CTRR 3t ftTC3$ <& $RRJj 3- 
^»R »UM3l3Rfl *t33t < 23 3TR 33'elM R3t3 3k3 R3R 33 I 4RC3 3*RRP Rf'lR’t 
3*R 3t *rff|Rrt 33Rl#t 3*«R 33t 331 

C3 333t^R3 ^RRSjR^R 4WBIC4 R53 3R1 333R[ (donor atom) 43? C3 

333R. R CH3I3 RR '©k* atf^ST *RRt^ (acceptor atom) 331 331 

’ttf S ■'ilqtsH 3R3 ^R>s 3f3J 3RT ’Is*) hit's 33*tJ$ ft?3R ^R^IR^fR y ll < P(.'® 3R 43? alyl's! 
H\<?(X> *s.<\ I 


$31331 * i R i w i fim (nh 3 ) 43 ?mm (bf 3 ) <« toj ^mi^ribu 3jiwiA*iiv 

CTlOliaPBlft'b $<*1$ 33 I NH 3 3<J3 HlWltiH 133113 bldftt4d ^w45h*1^W $5 43? bf 3 43 
C3133 I33tl3 bldlUW $R4U?*RH3t* 3R 3131 ftf^S 331 3C3RI CJFfftl 133113. bldftw ftPTR 
$R3ft s Hl*R’i3C3 RlfRT 33f1 I 

'5UIRlRfll 313 HI$$ICH1 13311R wlw^l RR 43ft ftpiwt $R3$3113 31R I 313flR C3133 
SfeuMityb 3irc C3I3R3 brfpm *sr «ft $«45i '3tR J Mr 4ft 'smw 3 ft SrieIR eiw unit) i 
4 ift CTR m<pQivs <mi»i *il^itlw»i “*1?nTt^ 43ft •»is<wk ^3 C3l3t33 3tR 3*33 

^fft 4ts I 4ft$ lljljt^l < Tl3 I ifsjc^l WW 'Sis (—>) ft3 ^Idl '=H'i < p *i»)ji Bf^'o RH ? 


H * 

t . XX 

h:n: + bSf — 

• * XX 

H F 

R CTl fl« l CTBW t te M » » 
■?n, H 3 N: + bf 3 — 


H x "x 
H: N 7 ^ BJf 

• • xx 

H F 

H 3 N:BF 3 ^,H 3 N7?BF3 


8 + -8 

R, H 3 N: BF 3 


*i(j|C^*I >jR>n nta ww| 5.c*i , 9d5»i^ , R S'ofi *mt«p FTilftR *fft5 s l e t RIR , 

*RRt^ «fC^ 4Wft ''RR I 43 *>R 3Rt *RRT^R 4^ft RtpR *Rt^j^ R*fR ( 8 +) 43t 

*I?RRR 43*ft RtpR R*ttR3 (8-) ^fft 33 I 

frfl33R-3l RTRlRm^l (N*H 3 ) « GtflR 3T 3^55TRR W (H + ) 43 3RJ >lfrjC<«t 3R3 3t3t 
'81JTl3tP)ilR R33 (NH 4 + ) »lf^5 33l , 


h ;n: + H + 

pj cdlti 

^TICTl R<H 


• H 

H xN: H 


R j t cMrf^<i i ^ 'smn 


►. H ;Ntt>H 3t, nh: 

• X ■* 

H 
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SMUlfl* ^«R 




5nk«H-va | 
*tf&5 | 


cgftfog mm 'Q am xrat ctbh ct^G i cg i ^ i ^vb mm 


F: 


F 

B: F 
• • 

F 


F : B: F 


^T, BF 4 


*rf^m ^**R «(kflt 4t«4n> flt£ C'BTt^T ! 

*lfj|C4*t <r4t*1fl 5RCTOI C^f*f 5il^jq«t *ft^TIt m mu <?fa*t I 4 ?TC ^Sffi* 5 ! CTfat ?T 

mm flfl^ fl*irre d-m CTtera «n^ torsjtos frtnilHy ra ^wtotr, to ^wi t«r ^S» 

‘Ha I *3 TOPt >*PR C^t etl5»i OfM (co-ordination compounds) Affix's , ifiift>'» I 

'*15*1 , Sfl?H ^T difa *liw flOT*t $.t*l<*£»l CTMM^lSl ^f«tt^ ^T?H ^t fl*lire TO I PHH l 
flora fciiwt d®wjiHfl*i ^*tra (ii) mm « ib i fruinflH fimm (i) mm « t fr«i+ i w :nh 3 
flTO i 


(i) 4 h 3 n: + 
'suiwiPhii 


Cu 2+ 


KjMJ^ / :nh 3 ‘ 

Cu 

hn/ ^:nh 3 

3 


2 + 


2 + 


W 2H 3 N: 
'=oitmPmi 


*t. [Cu(:nh 3)4 ] 

tUJI^jl*l(*l»i 

^*mrai) 'arm 
H. |Ag(:NH 3 ) 2 ] + 


Ag+ —> [H 3 N: ->Ag<-:NH 3 ] + 

'H^jihAh 

Pi'l'slfl (I) ’ 

**.*<? i TO«re, Jivc.*n^ l^rcroyt 

Co-ordination Bond is a Special Type of Covalent Bond 

^rcwTBtt ^ ^55 <i?ran toi 4*5*1 CTi*fH floi ^i*i *tin ^st 

‘ i m\'l iroora ^*ij c*t?rra to toh ^fl> to i TOflt 5 ? >if*|t<*i tor »(flw 
$CT 4 l 5 »l$ '®ITt 5 l 4Wfl> iftij *BPSU^. WS I 'jflJt'B 'Jit 5 ? ^ 4 ^ fljj fl^. 

•*if*jc < H TOR (d^'oHff tfFTO 'nwl'Jfl *****c*l4 *1 »*'^ i »u I ^ifls WR c^6i) ^<*>15 *il^c<**l 
TOR ^Rlt CTO *Rrat^ wN^l I ' a ulc*)lP)iil*) '«(l«c*ifl <1$R ^I<.*iId* 1I ^TO ^5t iG)***»ls TO I 

'smonflnt fl 5 # n-h 4to murffi tor to *Rt hi Winn *rasn^® fl*TOt 

tt s R^3fi 9 i ms., csrrt^? (h + ) <43 toi sif^wi ^fl» ^t?i 'aurwiflura ^t?r «t^? to i ^s?nt 

«iiitsiifliim mm fl 5 # n-h s*m wsir#t «irat n-h mm mm i 

r ., #,+ 


H 

H Jn : + H h 

•X 

H 


H 

X • 


H ;n: H 


•X 

H 


H 

It-NTT» H 


$>A 


^T, NH 4 


*tl?pn c tfl^ «wR5l*l ^T^TO*t « «I?lfl5t*I 'aifl^si*! ■sit®, '9UlOllftill 5 l ' a fRH »i^t*1* flil^t ^Tt s »tJt I 


H ft d ?i tiH ^ o ra fl^ flro m-, n( 7) = is 2 2s 2 2pJ 2p} 2p* 


TOsrtflnt (nh 3 ) ctH *1^ ^ *iiWit«H , mt < ja «wfl5i« sp 3 ^w?r«t i to 5tafl> 

^5»u ^54ra araflfctora (cw v 2 ^ ^rra fl»*in>w> to <w ^ 
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I ^ ftpf® (CT*R x|/^ X|/^), 

is 1 n (to tcraiR to) im to ^Pin^oi ftRft n-h ^rr* wjrrft r*r 
^ TOI «Ul«rf*Rl (R^t *t1$d>IC | 6M *f?Rl^F5 R«S?l 'roWClM (cw '=u.-l«R-fS 
TORR TO I 'SUlWtfiRPl (NH 4 + ) 'R?R «tinR?f RSR <4 ^<f R<^?f 'awW>hf& 
^I^CtalwH '=il*it»is ^C*RdRf^fR Is ^IW ' ! tf*(^I e t <PCd *lfjjC<^*l R**R W i 



} ll^(.S*l R**R <ft*l N *RRt^5 <R1^^ RRIws’^R> I sJ^ualwH Hs»ll‘|c'o CT , HI'9| < P 
'RRTC'R ^9?IR ^fl, ^T «lHIW <Rt^ ^RTFR RW TO d*lft'a ^ I ^53ft 

N-H RTOR TO TO N-H RTOR 'S(R CTO *Tpfoj TOP Rt I (RRRt N-H RTOft 
hi&Biwm *RRt , 3?j 4*fl> Rwa 'araf^m « 4i$uiaii«M TOrt^a is wmRUw ^f^ e t to ^ to. to 

to«r ^ to »if^5 'srfr<s, to sicv&jw TOfl> to* tor i tf-fW* «uniiiftiira rtor *tiR 

PlMMd (CH 4 ^j) *lfaTO TO 5 ^ TO fl)MM 4 RJR ' U l W l fttlW RtTO aftffc Al$U!)lt«M TORTt 

to n-h tor to5»u to afeft zhnh = logos' ^ c*t«t 109.5 0 ^ w 1 

^TOR NHt M *w*jlwl ^*TO TO. TOfl> »ifjjc<H TOR ^5RT ■n^'ilM 

7HT5»u 1 4zwu$ *115 mi TORfra riw TOft 4^ rum i O toifr c*R Rtf*j <Rt 1 4 *R?t 

RRt ^a, TOR RRtaT^t TOtia TOft> ftt*R iJR I 

*3cl^ , 1'»lc<5, BF 3 + F - -» BF 4 *Rt*R *t$R ftt«iD«il C^Rt RM BF 4 «HKW I^ifD B-F 

"WMtfl B-F ^M1 ^R TO I B-F ^*«R I BF 4 TO*« «1^e ftWT 

'Q WfWlf^TR ' a Hf)t*is HjM I BH 4 ' a d<JC*m t’fwifl ^41 dWI®t) I 


'to.b'is i cqTeyf?r t fa f r ^ l^i 

Properties of Compounds with Co-ordination Bond 

^"R Rc*R *RC*R -nijwlwl T*R I t<JC^ 4 ^ci 

4fl> <SW >)iiwifl ^PR W5»u I ^RRT#t « ^M*t ^RTORI 
’li'i R>rj ^C*rQ ^*®R J jf5#l <R ^5t^R RWr C^R *fT^J *Tt; CT^R iJRt. C3T5^»R 

^rc*lJ (R ^«R ^^1,’^T 7tf§s<R WI ^R» ^TQ ^ 'aulwt^illv 'R?TR CSffo ^*11 
«iRtS||^ R^JRSR ^itOSTCBR ^«R ^RRP TOfl# ^«R t^TM ^ SR’fa W, ^R>R ^*IJ C^R 
*ff<foj (Rt I ^*ITO F~ 'SRR ’S BF 3 (Rk’R Rl*Tf Rf^M‘1 R»«R FRT ^ BF 4 'RU?R 8 ff%ff> B-F 
R*^R ‘iRR' RSRR1# R*«R ^Rt £ff%f& CJPtl^R ’RRT'l, RSP5RJ «TR^ I 4 TO*t ^M1 R^R^ C#R^ 
STf5^ RJICT1# R»«R^ C^R «r^ sMr ^PR I 
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*JIRI*lPi<P TOR 




v i>-i ^ i «f?rc=TST *rtoch* 

Presence of Different Types of Bonds In the Same Compound 

C^W 2 C.*7IC^t RTW <tRER?l R*RR 'diet's v tlcsi; c<i»)*l, 

$Rl*d«t-i I NH 4 C1 4R RtRI %R 3TO TOR CTRR (1) RRFTT^t TOR r ” “ 1+ 

( 11 ) R%m tor « (in) «mrf ^ tor to 1 4 atom nh 4 + rrtcr faRft 

N—H R"RR RRCRTSfl rat raft! N—>H R*RR *wc<llefl I 

RMI*I NH 4 RtRR <3 Cl - RRTR ra RtW RTRfaR TOR RTO, I ftoi RjrRn TO RR1 
(1) W# R*RR Rttt NH 3 ^ *&R i N *RRrtt ^R^ H RMf$J TO %Rft RRCTT#t 
N—H TOR RRCRW NH 3 R^R^R RR3I 


H 

I 

H-N->H 

H 


Cl* 


•N* + 3H> 


H X, N • X H Rf, NH 3 


X 

H 


(U) Jif'jwi rhuii#) r*rr Rtst nh 4 + to? *ftR * «oiwiftm r^ f 5 H 3 ) ra ftsTO IwflH 
^R*l Rr.C<iIcR raft RftGSTWR RRIR (H + ) TOM Rto'R R5 I 

H + + :NH 3 -> [H^NHa ] + Rf, NH 4 

dll) RinPi-f r*rr jm NH401 r&r * rrirf nh 4 + rtcir r torjr ci- to? ftra 

RPrtR *11 ill RT?lf»lR '•PRM RH* 1 *! $,Cij NH 4 C1 R&R I 

nh 4 + + a- —t*nh 4 ci- 

$RtraR-*i c^srr-^rrpqfsTR croft (in) orato [Co(nh 3 ) 6 ici 3 dlw «uiMif*wi R^m n-h 
R roftp *himi4) 1 «w co 3+ riiim^ to raft nh 3 ftraira (rt HfttfrwR Rrai^i) r»rr 

nl^Wl TORI [Co(NH 3 ) 6 )C1 3 Cftt*lfl» {jfRRl* CRRT-RiraftR CTOft (111) RTRR 

[Co(NH 3 ) 6 ) 3+ rat 3Cf RTCR TO *tfos I ^jrait 4 RtERR TOJ RUlft* TOR I 

ra$®RR, ’iUiPmR crirr cGSturaft® kbf 4 ctTfi k + r bf 4 rrr rtcr i ^rot wrr tot 

RRlfRR TOR ftHWH I RtRIR BF 3 R F“ R f TOd TOJ R%RR TOR TO BF 4 RRR ^fft RR I 
RRJ%R BF 3 RtPI B - F TORR^jR RTOT#t TOR I 

raftTO Ag(NH 3 )2Cl, Na 2 S 0 4 R$ OTft*t ffcR StRTOR R*RR RTC* I 

I CRTRR TOR RWWl? RT ftf® (CuS0 4 .5H 2 0) RR ft* CTOR I <UR R^RJ 

(1) RRCTI# R^RR, (11) R%RR RROT#tTOR, (ill) RRlPlR TOR « (lv) RfttTOfR TOR (.) R 

RTC5I RtftGf C*lRlc.*ll RRI 




H, 

H' 


H 


Cr 

O v _7l° 


'°X * sH .. H 

Cu 2+ vo? >S 
H \ 71 Nh—O' ^ 


H 


V 


MR (Wl-tfb 
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Srirsr-s1h 3 n ->bf 3 <Rtot w*n#t r**r (n-h « b-f) jir*. r*r 
(n-^b) i jtc® crr «mift4 r*r <Rt i 4*raf*tt4 koh dtot k + oh~ jrt rwj 'RRPtR R'RR 
jiri oh - o « h jjr rw RRwr# r*r i 

ftfeg rfn*m «rtf * o>) rrcr «imPi4 « rreri# R'RR jir^ Rwr i 

(RCR^ *flRR C%R «||*H»1V^ ftRJRR, PTOP5. 4 RR (Rft «IRpl4 CRftRR SfRfa I 

CTRR »H«ilw 'Q **fi»«il'®P > ^sfe?, ^RR^^RS^tTTST I 

(i) Tift C4R RtRt?lPfa 'SRFR^ «|R^s RTC4, <R ftfeRf tR 3® RM^ RCR; OT, 

t®R SfRTtRR R**RRj$ BaS0 4 RRR^jWt ' a tl^^'» RTC4, ^5t$ Na 2 S0 4 ij<C*t BaCl 2 3R*f CRW < Mt*i 
RTW RTCR BaS0 4 JR RRSfRR *1fl£ I «|-JjJ > *l'»lW, [Co(NH 3 ) 6 )C1 3 J1R RtW AgN0 3 JR ftfallR 
^5TC4f‘l<P'»lt<l AgCl-JIR R*tsr4*f RU? I 

(ii) Rft C4R fafoslfi C4R R®IRTCR RRSRt^f R**R Rl«t Rt *t^T Rfl, R>SR ^t ^5 

3? RCR Rt; OPR Na 2 S0 4 C4 ftwtf^S RRR Na 2 S0 3 Rt, Na 2 S RRF® RCR S-O RRSRf#t R*RR 
'ol'SC^s RCR I Altec's JRi $■© 'oM^lifllfj RvqlU'o rjr I 

(*) RIRBFPSTCR C41R tffaR RRWl# « Rf|jERR R’RtRR RtW R*R Ml4i*l *&& RtRf*f4 

cfa*R «rfiRf% ert<Rj rtr i cr «rrr crM^r rtrrwr rtrPt 4 <tfM %*tcr$ ffe%® 4?tt rr i 
OPR, KaSO,. NaNOa, NH 4 C1 RRERR R*RR RmRS JRf «||J|ft4 CRtR %RtR 

Rtefb® I 

'b.ilr I Rr«rtRBT^»t « ^raTCTTdft C *ttRtfH n g 

Electronegativity and Polarity In Covalent Bond 

RRtRT^t RRRR R<OT Rt^5, Tjffr RRT^ RRRt^, ^TCRR R*RR $5RRi3?R R*IR RRSRR CfRtR 4ER I 
RR5TR JRP^ (.‘Ht.'is 3t^T *RRT3RRt (CR*R H 2 , N 2 , 0 2 , Cl 2 ^jlPlfl) CR^3l Jltt 

’RSR | 1^3tUT 1%^ *RRt^?I R*RER ( <*PR HF, HC1, H a O. ^SJlf^R) C4C5 ^5T *RRt^?t 

RtRJ RRR tPR^RR RR^ 'SPPT5T1R f^RP® RTWj ^R«t ^5R 1%^ RRRt^R R80ilW RRt t?RR®R 
'*il4^*t ■v*)'s| RRR RIC < t* Rt I 

CRftRR 4*ftRT4^R R^t t R*IWI#| R’RRR (RRR^S 

C4R *RSfT3 4^4 Piters RPP^'t "4RR 

TWttRs Jf *RRt^I ^141441 R*ft RR I R*R5?t Rt'tl^Wt 

<Rf*t JtRt. *R?R 4«tt^5t 4R I af#PR Rf«T|^5| RRtKfl 
(Rl 3 t,^R*RRftWR J GPtf^R, Ht^d?lC«rH *RRT^t RtRl 

t k lsls^'£> ^tT'flU'l OTCRR RR^ RfR4 Rt*R5(4 RRRT^JR 1^4 CRPt ^*rt4V 

Rt^R> RR I 4CR Jf s 1<l»ll*jt'o ^R?J*t4 4H|v?jS> (5-) JRt 4*R *RRt^® «R1^4 FRf (5+) 
^R> RR I 

$RlRS«t t %R HF 43^5 '5TKPI4 «Rt^4 FRr « RRP5J4 Rt^r ^ (RRtTRt RR JRl HF 

C*tR1R43<Rt4tPttRRI 

5+6- 6t 6- 
H-F Rt, H-F 
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^rtait t * 1 ®% <?^t 4«i4ffc cetera •jjh 


*t. 

F = 4, O = 3.5, Cl = 3.0, N = 3.0, Br = 2.8,1 = 2.5, C • 2.5 . H = 2.1 

'biJUiH, rt\*m «c*rt*rm ofH t w*n#t c*fa«f?i Rt&fc. ^ 

’ll^Wfl pTWRi e l'S 0.5 - 1.7 'flfl'iTCU 31*1) ^ Sffw Tjfi> 1%j[ blc&J 3T <R3? 33, &5?I 

'fl^cs wl^i'ih (dipole) 3®ir 33 i cetera witcn*! *dfc? £ c*Ik'ta 

CMHlfaft (polarity) 3®TT 3fl I ^ stm ^ ^QTTm ^ C*rWt* ^ 3T C*rt*rt* 

wHw^ihf, h 2 o 3*1 c trnra ctHi 


'la.blfc I ' 3 TSTC^mSt C-fllC*!* "<STt*rf%<* S 

Ionic Character of Covalent Compounds 8 Effect of Electronegativity 

'si^s vaiw* 3 »«r $c*h»5h ^ 1*1 c*m?i 

fia i 3t*53 cvcj ^55 *i?Prt<3?T ^<5,4w^st?i «fi^rei?i (b*ri wa# 

'sl’ipl'iW. RCKltf SW3' s R»fl I C*PR, 

(b) war# frss *Rreiia 3r«trgw ?ptr 3j»i *n^J 

3c*i ^»r war#) ^r»H fafa 3a i cwi 3. fi> h toj 'smt *fl> ci «f?pn^ toj w*ii#l 
3 *r amt «it^s h 2 '=mt Cl 2 fajpa d*)wlul ^(l cvwi <fli|*t 331 

(3) warH wi 'wa $5a ^araa *(?pn^i 4r«tr^wra *rt£w 0.5 ^ are 35* caiUi^TC 

'S(W1*T1?J ’TORI'St ^ *t^3 33 I C3*R C « H »fla 4M|\3|<p'a| 3*1 WJW 2.5 '8 2.11 'okis 
4r e n^5T?l It'fcw (2.5 - 2.1) =. 0.4 38313 CH4, QzH 6 , CeHe 3ttE5PPtfa^ ^*n®rt3 33 I 

(«) waitft cto*t taFtfir: 3 <r <*r wlk\§\ catwa frsa *1331*13 '^*tt^^t?i- 
nf<^j 0.5 1.7 'fla w c*tmm -ats $owFn*n «nuP)4 

(^psTT (R14 I ’ra^!<3? ^<5, 4f«tt^51?I *ft^I 1.9 >fl^ (Rpt TC*l ^ (Rt«t 8l«fFF5 «rillP)4 (Rt«1 

I C*PR 

HCl^C 9 ^^ Cl «'H 'flil^%^ 1 lf*fl^5lfl *ft^J^»l (3.0-2.1) =0.9 *$ 0.5 - 1.7 'flS 
m*o ?rc?ro? 1 h 2 o ^ <R»mi 4r«tt^wRi *n^5 (3.5 -2.1= 1.4) 1 ^sit hci « H a o ^ 
Ruwi#c*rw?r^«ti <a 7R c*rprra q i <Pwa i n < ii«iP 14 gpm <Tm 1 

HF F^ H 4T«tRJWra *ft^I (4-2.1) = 1.9^ 

m\ c*tmm rc*o swt *rra i 




kV- 


[ ^*U F R^lf^s 4r*fT5F ^»l HF C*fl*n5 ^1 H^cg i w 411*11^4 




\s> 


'Stl’ltnm 2R«m3R ^»T HF>HCl>HBr>HI I 

»^1^<II Rt4^1 *I?Rl^pC?RI 'sf^^ *TT^I <)^s c^f“l ' 3 (*l 1^4 c^TI^I 

mu «iihR4 m <rR swt»r nm.i 

mitt OT’fTC'Tt'5®! I (7PR, 



0.1 

0.2 

0.6 

1.1 

1.7 

2.3 

3 

m\*\\h ^ R 4 »j i 

0.5 

1.0 

10 

25 

50 

75 
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>s».i ^t c*tt*rwnH 

Distortion or Polarisation of Ions 

! *r*R <?®R -WlUUH 3ref& 'SIJIHUIC'R R«R -vjlUlficis RfcflRR WR 

*Hl^|4 'SiiRRR^ RflSR R^P ^ I 3^$ *l1W wltlsifC 

'SHMRWS ftfcfrilRW I 3)$ ^PF*J*t « fapft«R WI 'aiJHIilt'M $c*m5l OT ^JlURwi 

RpP Rta 'sittR I *Jll>UH RRt Plffa Tt C*il*ltoUM R»lt 3Rt ^TRTTRfU 

dRMifii's ^st i «ijhiihc , 4 3tstcs caRRil}^ ~^sm w&brrs c*tt*rtat?R T*rst 


R*ns?n 



c*inwBte <*thi?r 


fiat s m + en ti re e'fe x- wrupbi c*n»n?nre i 
^nT»r?R« ^jrbr catnRtR® i wri?h rrt ejftniw* c*ihruh i 

(1) 9'^‘i'o eillJRi.'is ^teR C^lt> I (11) fr®ln'» *R*Tt^ C 5 tc < P ' 5 M*ilscHs <rt*i 

.^RJ i ^o^it >iRj aRt •jw'oic^ 'ads'll «trr i (in) ^jrutfr ^faR 

^5 ^9aR 3R PTRRtlR W5M «IWe SR I 

RmfsRs ^R RHR TOR HWWUMd Wl '■UMHTCH <RRR 

WSt#t S*«R <3 wnl S*TCS CRTOJ R^TT Rt5* f$3J SM SRST CWTt 3* 

(Toia (S 5 )] 



jto^ Wflftv 'STJpT? TOCTlft CIWU ■n*il«ilJI f^T'* 

ftai 'S.i^ ce> s Rfofl «^i*i ?.(,»!i 

> 5 ».i '^irrf^RP rfnr*t?r' ststcrt^I- s Pm»i 

Covalent Character of Ionic Bond s Fajan's Rule 

^ifiPi^ c*ilc*t *rrt^ rspss *RRt3js $c*rs 5»? *fR ew. 3iai rr^s 

$w«5c*r^*r *nftrat«w rr c*r stsr *tm rj i 'aiuiH-e ^rfEnnaa 

•HRJ^ ^Rt 'bOhliltis ^c»i<«l!*i OT 'ail^ ^5 *fTC?I I 'RRtWR ^R^»t CTO RT 
dRRRR , «lt5l 'suRRWsl C*fRRt?R ftsRRfW ^M ^ I i l P l e RlT^R *(< f^f% I 3) ^Rt«t 
C # tWRBre 5 R ^R ■’TW RTW «IU|R4 CTtC’R Pll«^ *rrf?I (RRR *t*Rr®P, ■»^f l Ml'9P, 5<8llfi'0|, 

g^%P5t a^R) SR SR C%«R tsfn^R 3R ^f*1 RU) I CS^*R *#^ 

RJRJR R«l^l *HerH (Fajans) FRR SR5R wi I 

^mtwR caRRtfiH i ^r *jfl»nw ^Rt ^jmuichs its cRf^r caiHRtin *jx, 

^irPi^ R»«rcsR er^f% cvtt^ ^5 csPf f^r® 1 wtirfl r^trs sr^f% w 
^ *TRS I 'SIJRmpR cnRRRHS *!%!!*( <K«4f& ^ ®RT R^S 3) RS --r^ yRftTRS 

c*rt*mmR Rinr s*it 1 3i rs ^*i— 

(I) RTltflR e ^TRRHS *1^1 ^T® C#t ^t, 

(II) SSTrtmreiR 'SIRR W Cb.lU 3R?.^JRRPR 'SII^R W I 3i^|^t 

(1U) ^JI’CRCHS RHJIW ns 2 np 6 nd l ° tC*RjR RrtR «RRs ; (R RS CTOI ns 2 2p 6 3R 

^*RR vuhliiws Rf caRRHR CSR >1131111 Rt51 (?PR, 
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a**R 






(*) ^TtfrtTR 'Q apHMm FTfr^a afotta i 

Of) ^Jifcuwa Fitf ^Paa epsm s wh aafPiaa 'shrimp caiatama amta wst 
4jii>mwa «Ht^f yMf ^Paa mx ^Pa am i aaaa fjiUmtaa ftSj ^a ^rta 4 ft 'auHmwa 
Scaa&atf ata^t 4at>'soHmtaa faSfgmratf fa^rta arata wt« ^Pa am i 

atfmfafof ?r**r*.i a^m mfim ca caaa aftta a«m Ptf catf a®$ ®m fttf ateat am, 
fjiUmaa^wa «Hi^jf ®® ^Pa am ; ata 'afaa bi^tf ajiUmwa caiatataa aast'e ®®$ ^Pa 
am I WI taHffct® >ii)C<ll l §l faPtaJj amI ®t$ a<prt> Catt*ta *H*il«q> J£R ata I 

* aifta *rttra Na + '¥taa (£J?I CFta Mg 2+ «lWWa catatataa W3T taPf I Mg 2+ 
aitart ai 3+ <mataa catatama am®t <srttat caPt i ®i$ 4aa ftataa caPta^ta war#) «rtf 4 
(CTPt'Hiw ^Pa ’fra lira* cataaHtw aaam* (w ^hiw) ama ata am 1 caaa, Naci (aaamf 
815°C) > MgCl 2 IflW 714°C ) > A1C1 3 (Wm 190°C) I 

(i) aftta’tfa^ta attaa ^tsarm am aaat^ P 1 %g fTffrraa ^jPfc mta fa FMf ftPrt> 
fjitimwa catamma fa®tam ata 4a» s caPt Ftttfa fjifcwwa c aiftama fa®t caPt atta 1 

t fatf C*RTP! GFiatt® (FeCl 2 ) 4H *mm 670°C ffF fftf CfPtf Cfiait® (FeCl 3 ) 
4a aaatff ¥14 306°C I CfPtf tsplsla® FeCl 3 4 < wlUmc*is FTfif 4f 4ff ^Pa atGUm 

aatat# ^Pa am 1 fta«p>Riff toi 

(a) «uhmm* Fiff ^P«m ersta * «uhi«ih<h^^ Ftt^a ^f*m atta cam Midi® asata 
aaast ^Pa am 1 cw cjfiatt® (f-) ama ftaft «mi^ (o 2 i ama caPt cawMidi® am 4a«. 
hi$jJi$® (n 3_ ) ftaa ftas caPt c v ii*iiaifli'6 aa 1 wi caF 2 fc*r*FT Cao 'aPff ^apn#t 3 ^a aa 1 

| (a) fjlT?l«W ^8 'aQHUaifl 'ftfla t 

(f) anfgta' c a a caft ^ama s caaa aiHiaa^f cntaiaraa ^aia fjiUiawa faast 'ftfia areaa ^rw 
arc? 1 4a aaaa aw, fjiUiawa 'fiaaa cart? aw fiiUiawa RSf^aM a auniawa 5 wa 4 n casaa ^5 
aca ata? wi 'srFrta cat® ata 1 


^af%%f *\m 4 s *rfra aiaPc® 41a Pra catf ^ataa Pitf areat ata, 4f^ 
aafetaaa^aa *aroa ^fta ateata caiaTaiaa -wma cac^ ata, a^t^ 4 aa arataa cal«la^aa aatarft 
«r^ 's® atc^ 1 

^ataa*t 1 11 a 4 a Paat^jf ai^ff faf^ aaferataa anat< 4 ^caa Pa caw $aa Pw 

asac® «nw 1 caaa Ba 2+ = 1 . 34 A; sr 2+ = 1 . 12 A Ca 2+ = 0.99A; Mg 2 ^ = 0.66 k Be 2 * = 0 . 35 A 1 


®tcaa catatataa >a'*i PaShs^tta ^ca t caaa Be 2 * > Mg 2+ > ca 2+ > Sr 2 * > Ba 2+ 
®ttaa , °i*ii^ GPiat^saataa aacat^t ?aPtta>3a ^Pa at aaatc^a sftaa ^a aa Piu^a 


* 


BaCl 2 (963°C )>SrCl 2 (875°C)>CaCl 2 (782°C )>MgCl 2 (714°C)>BeCl 2 (405°C) 


(a) ^T R t ataa a^ awa * arHiataa ataaa ^Paa atta c nwtatdl® a^ata «R«m ^Pa m 1 
«iJHiawa artat^ cata a^ap^a >®taa tcaa^caa atta fligfemaa ^Pa ara 1 wi 

^c*wjJPM ^aa «iJHiawa P^attaa ata^a 5m am 1 ®aa aafBma aawt fJHtaaw ^pca 


catataifa^ amt® atta 1 
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$4f%f%45 4*4^ % *tfi4 414144 <5^$ aft*! $44 7*175 4^ Pi«4 4l'Q4f ’Hit, wt4t4744 

7*11414#$ 58514 sR«t^t ‘ i rm i 7544, $ji*ii$® «hjih>tjcaji <ctp# t 

F~ (1 .33A) < Cl" (1 .8lA) < Br (1 .96A) < T (2.20A) 

4m1%iw5 ?mfts 4^755 47*11 caci 2 *54 7575 cai 2 -*5 44751# 447575 74pf «wt 

415 I ftfog 41WPHIN qilftWW *15HW f^f t 

CaF 2 = 1392°C , CaCl 2 = 782°C CaBr 2 = 730°C Cal 2 = 575°C I 

(*») $C44$H falJI4 S 

45517^4 'Q srt?i wTOii ijfi> 47*u *575 ^t1> $c44dHfaPtf> 4 *ik ns 2 np 6 

$74«$4 *WlfcRH 474’5t 43<f5**t *$74 $W4)HfaPl$ 4<$R ns 2 np 6 nd 10 

4jiUt!iw« 741414154 wsi 74ft i ia « ib * 11^4^755 ^44 *i4F5p bi^fafa*}; 4nrc 7544 

Na + 8 Cu + *34 '441j( t#l4l$dwi *HHI«5 ^*l»ll ^474 74145 415I c<l5H NaCl *H4 ’H'lW 

8 i 5 °c; 445 4 nm(i) 73541$$ cuCM 4 444159 ms 422 °c 51 4141 74751$ 75174 45751# 47# 
Sft5t4J 74145 415 I *117455 4f5 3 4 *$74 4f5f^ $745dr#Pl4» Na+ «IHIW4 415^4 4T14t< (0.95A) 41 
413^4 f$$5 4ft?4 4WW4lilsrtl» $745\IHW i r$ Cu + «lltl(*M 415^4 4Jt4t< S55 44H (0.9Q\) I 

vld.^ | vaiiiJp^ "44 vailijpt^ Pi^>4 

Ionic Potential 

«WflMH 74I4I5UH f#5 7474 WRt 414 75, 4It1>t?H 4^4 «UMUHCT 74t4l4t54 45t5 444t 
4JlUlilW5 5t# ^f*45 4174 417? <44?, 4JI&UI7H4 41415 41 4Tt4l< ff*44 4174 4W I 
4jf5l57H3 741414154 4441 ^$4414 441 *H4t 4lR|4$l7< Sf447“f4 441 414^14 47l>4f 5 t5t4 4144 44 
414^5 44, 41 1^4^74 4'5ea|Ifj\» 45144 * 

4>jfelilMd Fl^ 

4*jfcUlC43 (|) *54 414 ^P44 Wl- (i) 44«#4 444199 4(llW 44 304 *114, (ii) 4tf47$ gi4F$14 
>4.14 *8 4P$4 441^754 414 47#514 NtC I (lii) 4144 44 4R*f Rwlfa'o 54 I 

's*. ^.v© i Pif&3 4rarc«t?i *rc4f?i t&«rsr c-m^rrsmrc^rsr arsT4 
Effect of Polarisation on the Properties of different Salts 

41444^44 C4t4l4T44 44I e l4 «H4^4 4< Ctt? f^jf% *54t 445R4 44Wl^t 4t$4 S1414 
4C4 I 41444^44 C41414T44 ^44 417*1 C4M4^R4 *M4 414 I *1441^ W ' s lTO 47J4 ®44Q 

41444^54 C4141414C44 2T514 47? I *5 4MC^ fas 4?7^4 4WT4414*4154 % 

(i) 444145 *8 ^4145 l 4t4f44s C4^44 444t«F 'Q ^54145 ^4 C4^t; 4W3rT#t C4k44 4*4 I 
41444^744 C4I41414744 417*1 C4t7l4 44741# 4^ 414, WT 444145 *9 ^4145 JI4 4T4 I C444 

NaCl-*54 444145 815°C, ^ft>4145 1470°C, MgCl 2 -*5 444145 714°C, ^4145 1412°C « 
AlCl 3 -*54 444145 190°C 

(5) 741414 gt47^ 4lil4#iiva | | *a|l5p(5 CTt44^5 C41414 51475 04%, 44741# 74144^5 41*ft4 t M 
4I34%4 I C4l744 ^144 ^|4 wPl C41414lf?l^ 574 ^15 4474T# ^P4 414 <PC?l.74 74t4 4ll»iC's 454%4 

541 7444 AgF, AgCl, AgBr « Agl *5 FI4fl» 741744 474J AgF *5 Wt4t4744 741414144 447574 ^54 
*5fU 4lf%7® 54%f, 44J ^141^4^754 741414144 74^ 475; ^ *541 41%® 434% $$ \ 
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^r°i 


(«) 34 t Rumm d « f «i#m <s^3i tw^iR f^rd «h*imii 34*}® i 

CTtwa 34^ ^Q¥m 3*133 33 , ^truii-m rPi aiwr i 'srent®, ri*bfi$& 3^fa ^wwa 
c^TRirarfsjv* ^airra sr'Mi <rP1 1 3*jtbt?r cw Hg 2+ , cu 2+ , cd 2+ , Pb 2+ sr^fasj rtr $3fa$® 
WHBR5pp3 C%4 '^TRBFR^ Up <RiPf C3WMlHl'4 ^3; TO 4 33 <Rt3 34*1® 33 I CWT CuS, PbS 
^TM.CdS^pl 

AgF, AgCl, AgBr « Agl ftfSOT Ag+ q|ilt34 C3RI3RR W*m «Pl I AJMftb ’3BRR3JR3 3WT 
F" « Cl" *3BR ^ C3m#5 ^j ^51$ AgF « AgCl 34ffa 3t RTB1; Br~ <Rft C3WMlfll« 
WR AgBr 3^3 I ' 5 fTOimt® (I- ) 'SRR ^<3 C3f4 C3R Rifts 3*313 Agl 

(8) *1$0!jfc ftsfafl 2f3*FSt l 3JIGRW3 C3RBRR ’VWf 31 «|U|A4 3t&HpUll»l 3S C3f4 3C3, SI 
3lft (31 ' S RI £31313 JfT33) <*13 ^ SS 'DdviJIc^ 'ail<p4 c t 33(3; *R3 sj$(,^5 £\sQs SR«Rt pf^l 3TR I 
Sl$ C331 BBT, LA $303% C3t*PPJR3 33*1 31313^ H\Xc& £sft 31 ^RTC»V© ftfa313 WWa «lUlA* 
id>*lFlfll*l C3l*l ^QTIBl <43 »l<H*1«i5 t'sl^ 3(3; C3*R LiCl. 2 H 2 O I 

(c) 3ts3 ^rjrftws ▼tfR sr^% * «wTBrw3 «iuiPm> 3(tRf s wn?v3 3R irH 3R 31 * 5 ;- 
qflr wwi 3»«rc3 W3t^t «r4 pfiq 313 43i *«w i ^b^w fforcP pUf ipt 3Ri <rjr Na 2 o 
MgO WW-^TOI 3%3# 1 *133, £3331 Na + 3BTC33 «llilR^ 3cM4flR = Q^g = 1.05 <431 

Mg 2 * «iwh< ^bi15r = 3.03 1 

('b) 3tS3 4l4WC*i^iR« falffc * mco 3 3<z3s <43fl> ^l^ciU c*lft33 3&3 Pm^t3 

c^wiRt^ra * 



TO:- 



M 2+ “O- 


RsjfBi?rc^?j 'siuft* 3il>3pi«i*i <Rft 3P1 st *i4mU «n«wa Xw*5*\ <R3(3 f3RR f^ Rpf 

*?CS I ^R*l < Pl4c*l'G *R*lflBl f^K^3 *TRR ^9n^5 'Q ^l4*1 '»l5.' a ml$C'» PlC*J list's ^QTTI?J 3? < f5t RtTO t 

o o 

^ ,cf -► M 2+ 0 2_ + CO, Rt, c 

^ V ■ % 

33 IIA <Rk*ra '=RR. (M 2+ ) RTJ^S I 4 R3 

^l4iR5R^C5jI ’®T% P3l^ ; ^Tt I5lCTN*i Wf*BTian Wt? RRIt ,i 

Ba 2+ < Sr 2+ < Ca 2+ < Mg 2 * < Be 2 * 

BaC0 3 = 998°C ; SrC0 3 = 778°C ; CaCO a = 547°C ; MgCO a = 350°C ; 5eC0 3 = 100°C 
^B3T, <3 IA <^t»PRTRa «lUlMd 3ttRf 5 f?H3 ^1; Ll + 'S(t?R 

♦i4w153h^ w Rwil^vs ^?i Rt i , 3 rtrj «im 3^rttp «h«h 3^ c3Rt?mR wi Rpf wm 

'Alciil < Pl4t'1U*l^3. ®R>vo|t3 I C3*R, 

Ag 2 C0 3 (s) -> Ag 2 O (s) + C0 2 (g) 

CuCO)(s) —^-> CuO (s) + C0 2 (g 


Na 2 CQ3(s) 


(RR RQ»m (R^ 
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Metallic Bond 

4 afe ct i£i^ iuPAc ®t?rc® wra srm *t^<psi tro ®?t 

«n^| St^5*fc^ m d-'SPP « f-sRS-^^ CTfa ®»1 «n^l 4^ Ali^lUSM ?J%5 45 IA CTt*l; 

45 IIA 43 *13 CTfa; cwi 3Tlte 45 IIIA 43 >R CTfa; , ftPl^ « ®rlc4PliJ|si 45 IV 
43 , *M«MM 3 J^ 45 V 43 43 t'R%«R, 3 FPFI 3 , WftRiiW 3 J #5 

4 p t via 43 CTt»p^ *n^i 43531343J4533 *ijH 3 h® 43*43 viia 43 CTl®pr^^*rt^i ^®t 3 

43 VIIA 43 At, 45 VIA 43 Se, 45 IV 43 Si « Ge «rf«Tl^3I C3&TOW (metaloid) 

Rc'it^ Rt^i>*il <ral *II3 j l 

(^) *il'©^ 355TT { ^f<M 31^6^ 3tt5 314 ^ 333t^pT4® ' r l*i # 5wi* 3Tt3 C3 ^3 3l3l 

®il3*M 3lw, 'olt^ 3|v83 3'*W 331 33 | 3T53 ’l<5»i <3 3*33 <i)N)W 'sr'ij < pw^ > H 5 4 l'8^ll ^IC®. I vs»i|c3J 
(i) »bh (®) c^N*?! 3*33 »j's^l*i *3 (ss) 3MR* 33 R^I*i *i'o^lH ^ONCTMJI 

i I 4i*i**5*i Aim *iv9^h (Electron gas theory) i iSsho 3TC3 f333*ft )gJ5 (Drude) <P®3 3*33 
333113 3 rj *um 3553m a«ra spfh 3333 i 333 ffo® Rsst^t 3 Brai (Lorentz) 43 

3t33 s»w»i I 4 ^I3t3 4 *jv»sliw Igt5-3DW (Drude - Lorentz theory) -'S 33t 33 I 

$W4&3-3jm 353IM’ <P®3 CT»TtB! 3P53 3*3 14544. 4Z33 OTWJ^SBRI 43 

3T 43lfi(4 $c3<ftl!*1 55JT3 3BI *l*il'Q| < P 53133 31 3l33t*rfV^ 

51 •n (atomic core) tv»R <pcs I 313313133 “113t3T f^33 
^4J1y>4 '5tT^ c i 33 3BI 43\ f3ffifc "mn WH 

^FBl I 4T33 33J35Sf 33M3^t® 3' -~33%1 3TC3 I 4«TC3 

<q ^^*^5 wt <rj3 *1^14545 srrcro 

«fR^, 1 

(4) 4t*\ < w5*i-5rfT »bMiH ^^ics *n^ ^iwt ^sit i 

(i) d^*iJ (Metallic lustre) i C^H <F55 5*fRR 'S(R i m *lfw$ WR «(1^J 
5^5t*ra tto ^tw ^p® 43\ 4*f$ ■j®rr f%f5$ 

ale'll ^WstV'i 4 v£<p Plb^vc ®5 3\ ®lWIW5i CblW ’ic^i I *TP5?i 5^55f ^«T><WC«p OT^fRl I 

(^) *i*)^l*vol ^5 »i^*i^)«i'b| (Ductility or Malleability) 1 7 n*n^ e P® chic's 

c'sc® ij5 Rtj5 «ri^nj4ws ^sc*i v£)?n cs^& *jii) ri; ^3<(9 vsibis f*fn>c<i «i^lar® c5bi 

•^4 'oiw 45^®'® *Ji« i •ii'^s ^ ^rsi^wi ^t m>® ^®rt i *rn®^ > *j > n5c < p *)T®^ 

C^H Pic^ R'>'0'0 *T?J <qc s 1 vflc'i*! ^T5J5? R^'s <p<q| *||fl | 4 4lsc'l^ *1T^ , oiR» 

« ^Sf% ^ I 

(vs) \5w «T®t% aR^ i Rva i i ^3 «n^ Rpjrc, yif^nf) i * 11 ^ 54 ®. 4rt^ ^rae aR<®^ 

^011 CTt ®4 «TP 5 ® >^rDc<M 5 w<W?H>I 4 ® 5 WI. ^C 3 I, CfZS 3 


® o© o © o © 
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RIRUlft* R*RR 




St'StW RRt^ ®ft3 <R1^|4 snw 

t>*llb°l RtR 4Rt f^T<5, *fQ<^H ^£R I 

t*IC^ R'lJ^ RfitRSJRR RRU m?pn*lf^ ^Irr^ 
*TTCR «M»IM 4Rt twR$RR^ 
^R^RtR CRtR RRJR4IIH SRTCR RRtWa 
rIhPI^'oIcr Rt«tn?t wh ilsH'i'i Rtt 


Rnwre 

0-v^l 


© 


© 


© © 

©-> 

© © 

©— 


© 

©— 

© 

©— 


*VV\K±) 

©t* 

©— 


Rt, *FW rR<WR RRJ tm ffeB <».i8 l «rH5* f^j«, i 

CTR^R v ||jH\£»i R?t Rt I , 

rfsr »w mre .'str grow ■’raw cr nrwsi tw^w^cra RfaR% rr i 

SwrjPrrsr \p*\tA srifr i trr <$ RftRf^ «mj»iiw« nwfos rfi <4 *iwt «n^ rrw? w 
RftfaSR ^ct i 

(8) *w*$ ^5Tt*t t rf^r^ cRt^ r*cr$ $c*i4iIH era ’rat rr i orr ’ 

Wl 'St CRW PFfe Rtl I <SW $t*i*p5t'is '8WI«Pi4 f*fJRR*t (thermoionic 

emission of electron) RRt Rlfl J1W 'S raRftftS ftgyR CStR^fo ftftRR (R^R^ft Rftl) 
RF5R $RS Rfe'S RW iijft> CRW SRI St&RfW ^1W14 iWM (photoelectric 

effect) RRt SU l 

^niRim t twRt&R rjir r'srr rasa 'rcr* <rf rtfr fsvs rrwq raft^^tR’R'st 'riwi 

w^i, (i) RF5R .asp(ti^ t>*il&*i ^cs, CRIS^ RF 5 R 5 ? RjRIwI^^Iii ^QHT Sfo*® I 

RRastfwi Rt'jR^tra *ijwicfl*8^ rirtrti u) 'stfra^R^tra 'stf-RftRtft'sni 
(semiconductance >ra ) CRR RTtRJT 4 US ^ITeiTf RtR Rt I («) C^R C^R RF5R ftgjR Rf^tRtfS'ST Wf*t 
4Rt C^H <RRR «t% fajJR RR CSR 'ST RT1RJT RRJffS RTOJ RTI CTRR Ag 4R lift'd! 

Pb «R (Rft I (8) frW 3300°C; RIRtra RRRRF -39°C <3R 'St RTNJt 

*ttdRt I (<t) RRPRR <R5, R'SIR Iflft ^Rra *ttw Rt*t *trot i 4?t C^R RTRJt < wt'4 *TO 
Rt I 


| 'art^8^art«tf^RF TartRF^«f RR 8 vSJM^lifl 'QTTt^pT '=r*T 
Intermolecular Force : Van der Waals Force 

RRf^R *RR< Rt?R>Fpra Rt«R CT *RWR RPrtR f^RTRR, RRWtfl CTtWfl 

R^jcra Rt«tJ CR ratRR CRR R%Rl^t RR^*t CR^ I RT?R RW RRWT#t CTtWR 4*fft 

RtfljR R%*n^t 1>ra CR31 RRt RTR^R RW Rt I 4R RW RRWT#t CRttRR R'JR^R Rftij 

Rf*FH %RtR «MRW'RB <flRtRRW1# CTRR^ ?FW 'SlRRlaiR Rt«TR*t^ RjtR Rt WI Rt PR RRRRP 

RR^rRr RRt<l 

CRtl^RR QFmftgra CRRrw Na + « cr RI R R- J R R R?PRR CRW ^RR RRWi 510 kJmol 1 
StWRR I RRitRw RttOSTWR GFIRI^5 R<JS R*tJRR Tjfi> RiRt'JW «3P#R « Rf^tWR) RR 7 ^ CRW 


?! R! «PmR (1R-C1 
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431 kjmoi- 1 * 1 %srcmm.i^^ 

^ftaglRR Qflaft® 'Rfp® liFFfi) GFlf^R « 4l4ualc«td ‘’RRtflS R**R 

■snaira 1 fo^Tjft) ^ito&tRR oprat^® r«iffr , 5ft^ e t a*i ^ i 

'>rr*rra e t rrri# Rtera 'street rr <srct ^t%i Gift's. 4 '*Rrt e f 

w 3 ? 'srf®aR ^cs rtr i rrri# "SRi^if ^®f *ifoc4 '=rra8'5n c tf^p a*r at *tf^ rrt 

*?I I 'sffa W# Rt*RP[Ra «SWfl> «MJMJ R Tt?ft $ ^3. 

'ilt* 's(l<^ e t ^*rt I 

4 ‘^8^^ '3RF*i e t R»T RckInJ. 03%^ f^FJ | RSR, 

(i) ®l^c , 1l T i-'!>l4(.’fR '=(l^ e t ? (Dipole-dipole interaction) 

(*) WR®R 'OTTT’PJ '=lR^ e t ^ I (Van der Waals forces) 

(«) «J$.U!alRi»i ^R 8 (Hydrogen bonding) 

'SIMM RRR §<571 , 'Sjhwld 'QTH B R a*f Real'S 03%® I R*R, (i) ^fT§t 'bl&'HR « 

Alfa'S 'bT$C‘1l*l '5fR^ c t (attraction between permanent & induced dipoles), (li) R*4ld*f 
^*1 Rt R»T (dispersion forces or F. London forces) 

(s.): wat#t ^«r frsu* im^?rr 

rrr « crjr ‘we're in enna *rri < 3si ?rwa«te jr'SIm »n i r Rtoia 'sf^t 

Wgwt Rf*t (R (.‘Tlc'ifi *t?TOT^?i c"l«ls^'o *i dTO RE^ RtU I *FR R *BRtfp5 
'STCPW ^r*n^5 FTfif liRt ^ chIcis ’is^l‘|c'0 <RT^ F1^ 1 4iJ*t ^1^1 ^ SfTO 

f%3 F!^ RI RR C*fWS I 'siMIfl ^8RFRI R3R, (i) 

(») «wiflt ®r&nm i 


(i) ntit 8 sitagTRR c#iDch 4 ^«n^5T r ft asm hci 'si^ 

CimfS ^C»i<r5»(^’I»i CjPlft'l FI#iR5 Rf*t ^^TR ^R, <PC*1 4 RtR CSPlf^*1 SfTC® 

*Wvq* FT^ JRt^OBlRR snw 'sntpRs «R1^ FI^^^II 4^T»t ^ ® l ^ l » l ^ ^51*11 

' 3<J ft§t ^1^1 HCI, H 2 0, NH 3 I fkai 4 WHT RETORT FRRI "8" W'SfttPW 

Fl^ RWtRt 5RRI 

toj ^M*r «0Rt. 

^ 4y S '^rrr~-.y ^ ~ + 5 —fr 

FR^a Rl«|J t^rtc*Rl C*fHR H * H - Cl 

4>IH«IM ^R «tTR5 RR 

«RT^pP RS '=RJ ^ IK' fF?pP dip ~ „ _ , r , , ♦ . 

>11 w i R*R, « ^wPw «n«tw ^ i 

RS) CRRR Wi f^R 5 (head to tail) 'SRf^TF RW RC*1J «->) I 
(R) CRRia fWN-ftw (head to head) 'SRl^rs 5R '5TRR ^<g f^«t ^ I 
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+6 -6 
H - Cl 


ffel fc.itf I ROME'S ^»WBI 

« ^IWPW ^l*fH ^ I 



amrato*n«R 


4*1 


ro 


to _ to jj._&_ 




S+ 6- 


5+ 6_ 'sn?rt e t 

•-- <=- ) 


6 + 5 - 


ffeu 'b.i'b » frijrto bl^Pl® tofl I 

$w«j 'atoTO ^ is toam -tofento 

a*n aji id 'ato«t c^a®i carata a^a caara atfr 1 

^tiito c<ilc’1fl caata ^l$Mia-^l$cah «il<p4 e t aaai«il«w aa I ^laa «iluto calC'K C4aiCT caaa' 
fRltoR QFRntC® ^53 CTO ^ *tw <RTO ^ *RF5R5 TOa « faRF <5|iaca< RaTCaa ^STTR 
tol^h-tol^Wh acaa $<tcaa RIW CTO RR9PU <R^ I 

(*) '»jh«»h sam TO<a aa s tori* war#) catto caaa o 2 , n 2 , ci 2 twifa «<m 

Cfto ^JOTR fitaR (CH 4 ), CT*diR (C 6 Hs) , U^T (Q 3 H 5 CH 3 ) « ftto TO <4W SfTO 

Tj^*t 'arrant aa to 1 tort* aawi#) R y^m RRjrofto TO<a aro rjrto «itr^ 
RtarfaR^a«m aawato tori* 'sm^ afro to o 2 , n 2 . ci 2 , h 2 tauift to 

aStal«i»lfl)*i <4jja 'S|l < p4 < f <i(,»is «(P«'^ a^aiaa a»<.s»i aca $ta ■TRRRTC3J acaa 'flija »iN < M e t ac*W I 
tori* 'sum rots taf^: 


(i) ifl aa i4*i d^ji; ayy. **p Pi^cl* aa fturfta aa 1 PwUh Ryi^ca rh^iSI 

Rl^tata *jR>s ^|jit»1 4 '5JT?rt e t atas S'#<5 att>1 4 ' 3 (l^^ e t aca* ^lac*! *tTRC^ 'ssa *)lil I 

(ii) Rtona-R1$taia «IFrta at 9 !* CR?I TORI* STTR 5 } TO^*t aa ij^l I RTOT#t a*R ato 
^RR 4fl> 1 fg I CTO Ofc-Ryi *1TO1# a*«R *ffo 402 kJmol- 1 TOJTR «|0|WH 
'aynpa RTOia sataa aeaa aR m* ykjmoi - 1 1 

(ill) WRTO «TRR TOp«t aeaa TO to toto k4 <r^ I 

(iv) ^JRT5R ’QTfPR '5fRp e t ^ $<R R^TTOf \ C?to toff I (R5R, (^) mft ^aR « RlW» 


wRt’il'l ' a il < p4 e t, (a) a 9 !Rt 'IWI a 9 !! 

(» xttft ^to*n*i« Rttof Tg to ar c »R ^reaj * r«r ctr’^^i rbcts ^*i45h ot 
TO TO (diffuse) TO^fiJ ^ ^*RT^P «W ^SR totP 
tot, to aaa ^ Rt tor?i c^r (Rto '5fr^» to (Rto 5 .Rt^fto ^topp 

^* 110*151 ^jR» 1 iflij <pt*i ' a (*u arc® Rttto *ri^r s dic^jj ^jR» ^?i i ^'siw &i^ ^jR» ^qutc^ 5 

c awt?mR (polarisation) R®n i wfift ^rtcata 41 % ^tcTOa totoSf 4mi faato«^f 
^gttr vin^jj "sretfr ^toa ari 1 


c? N 


O 




Rif TOWm 


Rif ^5T$TO 'STlto ^itro 


ftai 4 ,.iH g Rif wittnw « Rto >j» i ^iwn ^rc*u wpR*i 1 
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(^) ft*aia 3 3*1 3t *re3 33 * ft^siai srsif^s ^iW» 

a»n 5a i *ra 33533 '3531*113 « 3a*n^a 5a*na ^i4 < wi i ^554 3a*n^ 3t Ici^h 

tt^ut TT® caft 5a dwiaft* $5*ia$taa $3a ftSOarcaa 4^453551, ^ <a ^91 
ijflf aaat^ aa*35aa w f^t5 '315*1, '®'®t <$ ^ro?; 'sia *rca c*tw g^s gra aia 1 

5343 ftftRt *13543 *jfi> 3441^ 34 ft*t5 '4145*1 '$1533 454T R"p4t*t?l ^ft> 53 I ft^*t ^ft> 41 ^53 
W5^ ft<E5t> '41*3 Tint, 54 ^5 55** Tjft» ^ 41 334113 'ojKMa ^31*14 <UMI5^3 54l*W*l I %5& 4 
«(l < ?^t e Rt ®*4 4Tt3Tl Wt 3*11 



sflS (^Wlft ''SI^W!) '615531*1 ^$531*1 

fi)vfl vjj.^fcr S R^ln*! I 

53 CVH 41 334I C | F 5 5J5 ^<fa?F5 t5*14$3*PJj553 ft*4l33 53 *13 '44*4153 

3ST5TC3 3^5 3153 4t I '4tft < 5, 53 5*13 ^5^ ft®l>4l543 C3H 43fl> 3^?f $5*1^3 544-43 43^ C4ft 
554, '4^R $5*14®3 54543 3^13 ft^ft 45ft >44t. 54 *4153 ^KpW 4MI'q < ? olc^sl ^RJ 35, 31 *p$ 
^•HlS) I iflWt *1154 '43J3I ^C33®3 54t43 43^ 513 314, 544153 ^4*4lfl '4t«ft^ *HT3J^ & 15*4*1 ^ft> 
33 I $W4&n 54543 ^f*fa ft^R> ft*5l34 33 31 *TS3 3533 $«41 <3^3 $5*I4$3 54543 ft^ 1 ® 3^313 
1 54W4 531*13133 1 ¥3^t 33t 33 I '4*14 54 ^ 4t 334t} 4lPTf«l54 ^531^1 **53t4t3 
3^3t*PWlft«»l^t3lt33^fl»33l ifla 4*54 f^rt*4 '4t534tf> **1 313331^33 «1tft$ \b1$C*tlC33 
^f$ 331 *33 ^R3 *3533 353T 3PF^C*t3 ^jR> 33 I i3^?3 I^*'ols3 33 ^^31 ’is^l'Jc's *ll»C's 31W I 
(i) ft**133 33, ^53 « *^®HW *P3¥ t ft*Sl33 3533 313TC3 »33$ 33533 

^3t33*|533 3t*fft3 33 <33^ ^»3t5*33 353J 3**l¥ 31531 53 531533 3t*lft3 '53 33 53ft, 3153 33 
53ft *TC3P? t533^3 f33J313 I *J33K 53 53t5«t3 3^3^33 3531 ft *4133 33 ^ftt <S^31*rt«t« 53ft I 
531^^31*1133 33 31^53 ft^Als*! 33 315^, 31^ '=Ht<p^ e t 315^ 3l^S31*tft3 Mftf 315^j 535^5, 

3315^3 *3^repo 3TO? I ^555133^33^553 Wft* 3533 ftnfl53 ft53t>3l ^353 >3 3^5313 

3313 ft531 Wfi '33T13T 33 C%33 C¥53TG £1531^11 

ftftffi 3lt3*T^533 ^ *0^3331^5} ^331^. 31533 53313 f353l3-f35*TI3 '31^*131 R53I3 - 3tft$ 
ft53!3 ^t3 ! ^ 0 f , ^f$3 2tJJ ®ci 311 *5533 5^5531 ^^3131 ft*313 e l 33 < pl^ < M I 5355^ ^533®3 3??U1 ^ftt3 
3153 *353 ft*3133 33 ^ftl 313, 535^5. ft%3 3333^533 3l3Hl‘tft^ 3W1 (3^1^ $533$^ ^f^3JT) 
^ftl3 *353 *353 *^3TW ^ftl 313 1.5333'ftft3l3 (31* 3t3H 2 )' ^HW 4.2 K, fttR (31* 

*K3TT 10 ) *^3T*V 27 K, 'STlfa (31* 3*?IJ1 18) **f&313* 39.95 K, ^3®3 (31* 3*33 36) *^3TW 
119.7 K, 5^33 (31* 3*33 58) *=5f531«? 165 K I 

% ° 
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sianiAaa’aa 


^vs 


'b. I Ic.'et-l 

Hydrogen Bonding 

CTl*R^RJl TOJ ^l$ 0 !jldtMa ^%«,-^r e tt^WT al $taat5lftc»lf&R>f& ^ I ClFlfatHS 

^<5,-^1 l'9|^'0l •»ntt>UJ CSft I ^ < 5,-^ e 1I^J^I< ariaatS OPTf^ra ad$ , QPlfsa, Hl^cBlC®rH I 

i a*at^ W fcw ^<MW«F C$ta d«R Cfftfta, GFtfita <Ha* v 

Hi$<Jiii.*»ti* ror f^rf^r® to *iTOt#t dta afca to, w <roa toj camtM> at 
as i <n ^ca ^4> car*rm ^r*pi^ aaa aipaasa Pi^ct 'saa <irafl> ar«pi aai^a 
4l$«alwi ettv ^aj aiflj *ar$i^ ftaa faca«r»td to 'uaffr a»«R 

^OJI <at Na$«lc4 *l$CftlWM a*«R aat TOI 4l$Q!aldM a*aata ^ ^ “.” SfSt 

aataast toi 

Satroa t ^fesrceR cffrait® (hV) , atft (h^o) ^ toj h- a*aa st& i caaa, 


H 

St 


O- O- ^ 

/*• .,/ F „/ F >S 


H 

St 


H' 

St 


H 

St 


t (*) T ft a grcro a*H fom taqjfca gpffoa 4aiqfo affia a*H i (*) *i$wum a*aa 

afoaRBm 41.84 kJmol" 1 TOTT dft TO ^TTI aTOI#t S'*Ha^ SSfla caft C’TTTOJ^ 

200-418.4 kJmol -1 ) I <H aiTO aftWjIdM WP afojald ^ <iaiaPl4 S'aa aaT STS at I (<©) 

H-STOS Safatfia TO aTOlft CSftSS Sltf trots affa^ Stil I CSftSa *rf « amOlS <flft 


(a) TOdt^ C*Tll*tfl TOf 4j$UHlt«t*1 d'fiM l 

(i) £o 6 .<ofl *|«i*il«v <8 t 4l$Ujlw*i <raWS aca a‘J*i>tW.a fa r l3)'» «l 1^*15 ’IsHMl 

stfe <8H^» TO RalU ad; CSSS af$S «iaHIII, HF 'S H 2 0 >$S S<TO TOS 

'S|-i<IlSt) 'S|<JV|H ^d I ^.Rmjlcef'i ^*«R W 'SR^U nrf5» (H 2 0) n W SWH 
^rit sa 1 wi 'srwra ^^5 'taros ^<TOf «tttoq ^nat cvi'Ci^ ^rro t>»tiwai to i wi 
w*fta ^o si w4 ^«h «ftTOo''^i' w«rt c«fd <$3*1 <5R3sna «trc<5 *i$c^ic«h a*«H ®nst 
1 4 asRic^ ^nata*! ^rroi^t cat^t ^■ p wr catda < t , roa oroa 'af*r^sa an't-*t% Jidta 

w w w ^ ^cV 

adWH 1 'rot iipta catena a 9 Ri®f aacaa ' s rthi cata ^c'wt caf*t ^a i^ 

&+■ 6 — 6 - ■ 


&+ 6- &t- 6— 6f 6- 

H-O . ^-O H—O 

\ \ \r^t 

H H ft 


■8- 

(h yF 

H x 


.... 


,« /? &■ y&. st / 

Ft H x 


ffen 4>.ii l H 2 0 <siaa^ ^at«, (H 2 O) n ‘0 HF ^<iP^ ai^«, (HF) n 4S 'Srt'd ^OStCTH I 

aMta warn ^<3^5 aaro cro a^%td faf^ area 1 to ar*tts 'aaro 'srtaca aa 
* i $cft i dH a*aa acama 1 <u aiad afefftdR. a^a^ cakaa wf'G^i'w * ^i%j aartaj cata 
acavr tor cal 5 ! aa 1 «>.ao a<t. f&cai rvA, va, via viia ^aca% cataaada aitssitcsa m?m 


a caalBdi atatd caarot aa % 
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ffcl <9.^0 8 C?) StellaI$.IWI (*t) I 

H>.*o rai ft® C*W 4fl> C*j, IVA WTT5P « HfCHW 

^rara raw raw a fters trafara^w ram i rararmj cst%i ratteit^rasp ^ raratrara amfa 

raswe h 2 o, nh 3 , hf ^ *mr©?« ^hw 4 fawra raft§5 <iwito¥ craft 1 

raratra via $rac«% cinra^wra ( crarara h 2 s 4 * j mw 

-85.5°C * WftHW -60.7 °C; H 2 Te 4* ffiW - 2 °C « ^IMW - 49°C) 4flt ^ CT, 
(7Wfi>a|ft rafa® raiW H 2 0 '^’fRW, - 100°C ^*5^!*$, -80°C 4it 4Hj4lft fal; 

<l*i>C< H 2 0- lira ’t*RT^P O WfiHl** WiaW 0°C « 100°C I 

rararart-^ i rara*5iraratarm h 2 o rarawra, i^s rara *ot^j -4rararWJt 

ra^rrararaftra $ira via' lira craft rara o 4rat.s i 'aicira 5.1^1^ crarara h 2 o 'q h 2 s lira ractf 
Iran ram rat®rf<4 1 h 2 s ^n«rm«t ^nraiarra rarr% ran® h 2 o wi i 4ra rararan— ratft ra*t 
(h 2 o) ran cnrn ; h 2 s ran racmram»cratnm h 2 o ra$ftprara racm H-ra’ran nfrn ra*®n i twi 

H 2 S n^sl raWT H-n**H | 4&Ubll«M n*ftn ntratn W1 H 2 0 ra^ftjra «H»MW ratf$ 

^cra rasra*** rat ^ rarrarcs raw i wi rarasratraftra ^jra^ sira rareratra *pn. ra^ ^cra h 2 o ^srara ran^m 
raft® rani ranrafttra h 2 s ra<ppjtra rattojWR ra*rara nin rarasra ran raw m ra^^cra *m% ran^cm 
ntcra i h 2 s ra*t3jFrm racm ■j^n 'ojh'»ra 'orairara ram^n rara nic4 1 

s+ 8- 8+ S' 8+ _S- 5 + 8- 

h—’6:.h—’6:.h—"6:.h—‘6: 

X h 5+ ^h s+ N h 5+ N h 5+ 

fiat 'b.^i t ^ (h 2 oj ’np^r wn h w (.) i 

ra^rasrcn nh 3 4rat hf ra^r® rattcsWR ra*«wra Srafttfon ranraw ^®wra *mram « 
rararnj craWra ^Htra craf*t i 

?wra craWe raitiswra ra*rara ®*iPw ratrara wr *mm « ^ratwp ratra i crarara, rattaswra 

raranRUn ch 4 , CzH^, ratratra't ^T^mrara »pm i wra 4wra luraft rai^Offiwra rararatflira -oh ^ ratrat 
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Wt ^ ^ C#13^ CW? CHgOH, C2H5OH 3^f$jJ 333l»P <8 ^IW i£T5 c#t 

^3raPi.^^miaim<331^5331 fcer<CTl*i'sni3c<w$3 « ^ftusjiceM 3*33 «fpm 4*33 

»i®hm» « ^Rfsj»pp5tw ^114 ^33iaira 43t ^533 ^f$3 33$ 1 

H — O.... H —O....H—O....H —O.... 

\ \ \ \ 

R R R R 

ffeai * 'sijmwvi (R-o-H) ^ 9 . 4 i$c&rc«M wi (.) 1 

(*) 3tfas5g^%?ret ? 31*333^3 W3t#t c%p^5 3Tftre <353%; cwr, cc^.CgHe 3^fc 

^ ctM 3tfarc <3g3%3 1 C3ft 'smc-*^ (r-oh) , 4fivs (r-cooh) , 

(R-CHO), fotfrR (R-CO-R) 3^1% 3tf3re 03% | 3ft ^TC33 '3t«lft^ ^ ^ ^ <333T 44ft 

«l^5 'JfftTCSR^J 4I<4?J) ^®FP C333 -OH TJ33*, -COOH ^P, -CHO ^ $5JTft $3ftF5 3TC3* I 
43 ^133 W, 433 t®?3 C3t3 'filoifl 313T 3Tft3 3^3 3TC3 ^t$0gTW3 3**(3 ^ft> 4S04 

3TC3I VOT ^>loifl 33T^13 '*ll4*)t33 3f3J 3s*1c<fl 3^3^ 3TC3 I 

H3"«H 

R—O *H—o\.. H—O 

\ \ \ 

H . H R 

«umw 11ft 'strm^m 

ftat fc .44 i ^1104141 « *nfta 33 a tot 4 i$asiwM toi (.) i 

ftf%3 4H4l^l^Sj5 C333-Sp33«T (C 6 H 12 0 6 ), ftft (C 12 H 22 O n ) 3^9 4*P$ ^«t 3lft?5 
33% I will, 433 oilo’ls 4^lft4 -OH S(3 ftiwli I ^3*0 3^3 41413 ^3^ 3^1 ^51 ^13 

3tft?3 g%^5 33 31; C333, C®P3C*im (C 6 H 10 O 5 ) n 43TC3 n = 300- 3000 3% I 

(«) ®t$vt3 « <s *rm »ifo: 4 . i ^iwh cjpwi^, 4jif>ifD4 4ftre 3^f% 4C3<pf5 <3tora 3rc*i 
43*3* 43, (monomer) ^ Wl$sn3 « $l$i|l3 43 3TG3T 313 I 4l$CU)lceH 3*4*33 

$3ft*ft3 333*3$ 4ft T®} C333 (HF) 2 , (HF) 3 . (CH 3 COOH)2 43 3iR ftifi|3 * 



H 

F 


■'\ 





H- 


-O v 


Nk 




C$> X 

x-ch 3 

H# X 0^ 


«$>• 

fta 's>- 4« t hf « ch 3 cooh 'ffftjns « 1 


Hl5.t5U, ll*lwU 3^fe CTM 31*^3$ 3# ^TIC3 ^ 04313 I ^33 ^ 3tP( 


C43ll 3tf*( 33T C333 (CuS0 4 -5H 2 0) I '1014 OK3| ^ 3T 3tf»f ^ 

«0HllltHH ^TtW ^lt05tW3 3*3C33 3TOJ CT33, CuS0 4 , 5 H 2 0 C^3 8^ 31^3 H* Cu 2+ 

'3mC33 3K3 3%33 3*3^33 3f3H33 ^5 3R3 ; 33T3 S0 4 " TO33 3K3 ^05fW3 3*3S33 

























































3T3jPjr ?Rt?R-2Wif *t<S 


Undated Bang la e-booksfodf): w^ wiace b opL c nm/tanhir . -PhnaK ^rr-. mn-m. 
>11^1 C3J ^ «ftw I (CuS 0 4 .5H 2 0) 3*1 R»l3^13 C3»lR I i?™HI)iW3RfW 3*«fR ' 5 JH^ 

£ Ft3^*nft ioo°c^miarraft^ 3C3 %ir5 rrt 3ifa c^*iiw ft? *ihwl> 

?nw ai^icsh 3 , *h 3 t 3 t £ ntPta 230 °c 3 R £ ipsa c*»tr 

« *st rto ’H5»ks 33 i ^c^wi *wr *nft ^'•jTDc < ? 'Jt'os *iJm *nft 3*n 33 i 



ft® 'b.^8 t '^t'on C^*ltCT VtRI RTCR « •nhc.vt 'S|HIWfl 3 TW *tlft U*p ^l^ualtwn ^R ( . ) I 

(8) Tsmm*fo* « 'ar®;>a(Hf ^4 3t$GgtRR 3**R (Intermolecular and intramolecular 
hydrogen bond) 1 *J$uakR»i 3**H \ SW3 I C333, (b) '3RS^t*tf3^ 3l$«akR*i 3**R « (3) 
3l$U*UeM 3»*R I 3I$USICBM-3»*R iiroraTO ^31 3C3J 3<3f&5 331 

c*tmm ^3 111*11 «j$ugii«t*i wn? mrat«fft* ^ngtwR 3 *r 3*rt 33 i ftftg c*fi*n?i 
33t3T# CTH C333 HF, H 2 0, R-OH pipe's 4 33533 Rl^mjICR'l 3**R 3f5^ I C^R C^H 

C 3 tot 3 I$usiwm 3 »*h 43 $ ^ c 5 ^gi 43 ftft^ tor -sre«rr 35 ® *3531 4 33533 <7354 3$05T5«r 

^iw 3t ^*pf3J*t 3*R 3*fT 33 I C333 Rt4h$«5l t«MC*i R*p3J*t 

3$w#m 3*«h 35353 1 «rt<HiWi ctoi ‘ 3i$oiait»M ^*r 43$ ^ <^553 f^tRR «fm3 43 


3*IR^ 43'33IR3T , 333 5333 mDHIWJI 5*F*R « *DI3MI$d>l 5*H*1 '35*WT 3R I 



ft® bAt t qtfrcrtWii (3 rot 3«tp«* h... 3*33 1 fiat t njuni^cji c*rw q rara i H fl re H... ^33 i 


43153 $ 533531*3 ct, csfPt « *333 hiWiumm 3fas>W R 3 **r 33m ftRg ^. 

RTW 3H^F® «ft^ I 4 3513^1 4R3 WW q c jR fa frl (?RR3 (K3 ^»RRW5R3 C3f 5 t I 
(3) £tt^3 #3TR H-3**flR3 i 

b I rIhIcis C3C53 ^33 <\o% ^®T ’ll Pi I 'os*i ’ilp IbJ^I 3T*1)jj ci^, *ii*i 'Q fl"f I **»<; | ^t3 H - 

<HlC*i<l 4l3t*l^ 3TR ^53®I 'S|<1#4I ®|R 3>WC*8,1 

^ I 3IRIW3 C3C5 ‘t%3l33> a*TR 3RJ 3* f ^RfegP « C3lf^ I Sf«R CTtt*t O 43*. *3 C3lC*f O. 
N, S $m>j|R 3t«n^pp *t33t^3C3C31 ^ 4R3 '3<3p5 H-3'^H %*f3 3RR ^C3 I 

'o 1 diRc^iws ^$3 C333 ^f5st, , ?rj, ^ ^jiRs csnflR ’liw h-3**(R3 'j^PirI 

3^5TR I C3TC33 DNA <3 RNA C5 3C3C5 H-3»«(R3 I 
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' jJPTTClto 




8 I 'WlWfl <c^«q §*fRR Vtto ^n, f*W, $*|, Sl^to StCSRsfaj 

ijyvat *110353 ^t*l H-^R I 

• * i ^itotrefrarc^ ^idKiSasj'c ’ifasira wv«ii«r i «q wqwiwi «to 

^%«R VW H-V*R V&IRI 4 H- V«R t^w i w ^ysf togg ) STR iBlfom ^ ^S (flre 

Stt^S VT& to qin *[5RH « «J<W<f VPTC M Ig VSt | 

Structure of Ice 

4 ^ 4 ^ 4s(.<m <^®tpi v ^pfto^ 4 *p 4^ ^ *nf3| st^torca to mi vsit vai ®t$ «cjh 
(h 2 0 )„ *rat ts i ®«R af%ft srftorn ■ p f?rcn , i Fi?ift ^ftaiaiceM *t?pn^ v?n * i toto 

«nr^ i *jft v$E®rc«R ^i^srftoR •‘tsttt'^i ^ ?rcw# v*pr ^ ijft ^i^ i wh 
vrcft, '=(ttoR ^mtia rtc«i ^tojrcsR v«fFR row w «<tc® i srftoR 5rato^ 4 R?ift 
^.i^cSjiow 7 * 'fjpn^ ^<1 i ■^wpn^t ^w.Tf^Qjics*! *i?i*n^s?i 

*mi^ o.96A Tj^5 store 1 wto st^icbr <j**r sren'^p sitcsrcsR ^ew^ri sifacen 
*BW^ Cto 5 1.80A ^(.M) S(tora I $j$.u&|r.eM <F«R ^ p .S.lSwjIC'SM *RRT^^T 4^ft < Tlf^?I 'Vpl 

w 1 si^ffito w*ji#I wi p sttcgrcsR h 2 o «i*p 'srftoR m*n*ts to *i$usaiwM 

?fiwi p «nre 1 sto stfeft h 2 o «w vis Raft h 2 o **pi to* tot sftpm v*rc*ra 

' 5 n*TJC s I ^Jj5 ®llc4 I 4elo^ 4^1^ ^'S, *lCj» $C<5 I ^ *liw ^flt<T5l J> *pfI>C'S > ^1^*1 WTU^tT u4w 

m i ^satt. <mc*m snitov v toa ^*Hi*i ^) vfi ^ 1 ? *iiPiw 1 


H 


H o-V H "" 

1.80A -> ; 

0 ' ^ 
0.96A-» I 

H ^?'- 


H 

•k" 


iv 


• H 


0^1 7 Rl?n'#tV*H 


'%.•••» 
•••• I 

H 


/ 


CL—H 


>H 

V«H 


# 

v<^ 




fital i <WQV* ^IHR-P I ^ Wf 'Stftwi Rc4i ^Tt RLUL*, ^<^*1 

ft c 

■ns»u.s'ft (—) UT3Tt ■MHWI^I <^R«.®1> ®Tt^ ( ....) elUt <r*)H WWIHI WII ■ 

0°C ’®H*ll»fll<l W ’HC® srrap® ^cs- ^.I^.OSlC'BfM V*H C®C® *IUI 

vpptm *rtf^ ^ w^tr <r?j i wi wi <tito ^■ s msto mrw vw 
mrfa* vc? i ®t*pnan ^toi vc«i rtw ®i«ri *if^n*t vc? i 

sinto^ <i^re «trc? i 4°c. vt*t>rtart?r *ftf^w woc*if^4 v vtru ^ i 


Ss su vm (iw 
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Tmm atta atta atfaa a«i>i\t5s ataj a^aa «ate% ^f*a arc i wi aia^ atma 
cat® *jta ata cat® c^t ®ta i ftaft®^ ^ ato aa aan 4i*j®a, ^sta 4°c ®taararta ®ata 
aln®a 4l^0hlC8ft <ma ®t$la ®ta «ira®a aftat taft ^3 I ®t»I 4°C ®taai3ltS fcata 
®tasnait atta atta aifta aia®a atT? a<K attafa® ^ J0a ata I 

Hybridisation of Orbitals 

«(*Rltit*l a^R at 4,1$!^I alaaMR® 'aisR'Ch ®^ at® wNj'sl ^ta ta ®af& 
'SRif^m at t^wr? ttaafca art®, ca atarft tJr ctea cara^t aa i a^ta ware?! a*aa atea 
aar caram *5ta ter? te®5n at®t ataraa i caaa h, ci 4a *it®jt®a cai«ti®i *®ta >fl> ®ta 
ter? $c*i<«E»i atta; o aaat^a *fl> fter? te’apa atta i ®tt h, ci, o 4a carnet aat®ta 1 , 1 , 
2 1 Be, b, c a^% aaat^ta te®$a Rnjiwa arta ®ttaa 4^a®tta a^s care^t atana anart 
areat ata at i ®ttaa ^taatPa ftarta Rn^a * 

Be (4).- is 2 2s 2 .•, 4t® ter? $taa®a ca$ i 

b (5) = is 2 2s 2 2 rJ .-. 4t® ifl» ter? te®5a ®ita i 

c(6) = is 2 2s 2 2pj2pj .■. 4t® ^fl> ter? tta®5a arc* i 

Be, b, c 4a tsaa&a ftanta caat ata ca, ®ttaa catarst *57t fttar? te®5a atari aat®ta o, 
l, 21 ft^ama Beci 2 bci 3 , CH 4 catrt Be, b, c 4 a camft aat®ta 2 , 3 , 4^1 4 a 
anarta tet%n ataa, fteat®rta aaai^a^a sutarMla a% cata fc^tf 5 !® a«aia ®tta ®rtaa c ar a t ® 1 
*®taa cen^a^ 2 s 2 ttaa$a Iter? ata 4®^ a%3®taa <ja® 2p aaftea *4H i aR® aa 1 ®ta 
a^f aaftei aia ata 1 aaatta ®ttaa ttaaHa tela fta^a * 

Be*-(4) = is 2 2 s 1 2pJ .■: 4ta af& ter? tea^a arta 1 

b* (5) = is 2 2s l 2p[2py .-. 475 «f& fter? ttaa$a aita 1 

c* (6) = is? 2 s 1 2j£ 2py 2pj .-. 475 sft» ter? tea$a aita i 

4^*1 anana Be, b, c 4 a caMt atari 2 , 3,4 aaaia anan fata 1 f^asitaa 2s r , 2pJ, 2pJ, 2p* 
aafteaa ^taa^a aiat af^s sitst^ aatarfl a^aa a% ioat,a*aa cfta aaia aT® aita at 1 
atei»m ^sar at® CH4 a'jt® nafll c-h aatar#l a , aa^ aa*t% a^ (415 kJmoH) 4 at ataf^ 
a*aat®ia aa^aa aaia ( 109 ° 280 1 at>l*j® aafter e aftew aa i ataa atar 4 ai^aa %iaa 
■®ta 4 at. aaai^ a*aa- atea aaa®t, ^ tala a^a ai^R> e a’aa a% anaria $a^ a*ta R«i^l 
.a^itaaftei at^a at a&®fewaa a®ata aaia 4taa 1 

aatea a^wta at ai^Qf^waa a®attaa ataa^a aa f^ra^a s 

0>) ’Mara 4aa fte^ aaarja aafteaa ataaa ate atta 1 

(^) 4^ a%5®taa eita aaal^Ra^ aaRttaa^ ataaita ata $iaa ata 1 
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shl«Pi<pa**R 


(*) R?*a ^jaftticaa tata-Sp^R t 

(i) wi r«*iwt mfiim TORRa to, ft* ^s'sft rrrI^t w '^#i»i rri ( 4fl> 
aR“t% a**R ^P£ rjnjt caa i) 

(ii) Rwataa to Raftt>iRRRCRa a% rrr Ream wtat aarow faa^a to rrtr wtf«ta 
^jR> 4w i vci 'iltis Pw Rtf'll RR>3 Ra i 

(in) Rwataa caw r^r 'sn^t% «'Tja aawia a'aa wta r 1 *^ <ra«rr ^ar r^ i 

(iv) ai*wMR<? '=wWcic»w r^s Rwa RaRUica’e R^tfaas ijrtt $taa$a ata*w arca i 

(v) y *$a Raf^RR^ f^a aiswiaR* RafaDia tow aaRtaa RaftrttRRifCRa rtw 
Rft^sa^rca Rfa^ta rw arca i to Rwa 'aiaRUiaa^ caw ^ a*«faRRR Rftra^a 

a%*n»itRa i 

Pick to ^ R<m caata arat at«N*i i crrr, 

R^a aiRt^fe stapes a-a^aiaa $aa R^a^Pi i ^a $aa ji-a*Rtaa stota ca^ aata^ t>w i w^ta 
aaat^a r*^r cto ftptoi tcaaSa^awa ^aPaPic® a**R wnr^r Rtaiaa^ rpH rr caw rr rr ( 

(a) aiafaUia R?wrc*fR r^w s Rfoataro wr aaRt<ja m»j«i *roa 'aaf^taR^ 
aa>acaa rtw fRfSrs to ara RR*t%a Raffia ^a afomw 'aaf^Uiaa^Ra R?^aa Rt 
Ri^PtwaH aar rr i Rwaa afoara ^ Raf^m^cR rwr RaftUia (hybrid orbitals) a*rr 
rr i Rtaia«to Be, b, c, n, p, o, s t'Rnft cRtcaa aaRr^a RafaSta ^wi art i 

Raf^taR^aa aawa Rwaa rw area; crrr sp 3 Rwaa, sp 2 Rwa*t, sp Rwaa, dsp 2 * 
awrt, d 2 sp 2 Rppaa, d 2 sp 3 Rwaa i ^ta s»i4*i aaRiajr® waa I^a swta Rwa*t art i crrr 
sp 3 , sp 2 , spRWSFtl 


i •p*'»TR^?f«r 
sp 3 Hybridisation 

r$»t t RlWtoica wr aaRtaa cai«u«i *tor s aaflr&ia «faRft p RaPrtra-^a rwt 


Rtftaa o ata aiaft RRR^a RaPrtia ^a at^Riw sp 3 Rt^aa aar rr i ^a ^ waft w 



frrtRaa t 4l4wa sp 3 Rt^aa « CH4 ^ *liR t a#^ aaRtaa ^taa^a Prttr aw c(6) 


= 1 s 2 2 s 2 2p 1 2p 1 2p°; 4V$ ijffc ftwfT? tWPRpR RTCRI C%t Rf$a atRKR CRtaa TO 

x y z . ^ • ' 

STIR'S aaRta, 'Ra 2s ^sRTjM caw >n 4 ?n> ^caa^a aiR 2p z Raf^&rw ^aHN®'® ^ca i crrr, 


C* (6) = Is 2 2s 1 2PX 1 2p y 1 2p z ' 


. ^ «Rxrm ^a aaataa camr®i *roa Rafa^iaaRR RtfSjfer® to a^a ^taft RR*t%a Rwa 
^af^lR2'P 1 1 ,2'P 2 1 2V 3 l '® 2'P 4 1 IwftTOI 
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afe a t re «*i 4 wa sp 3 ^afaftM asasa*! a*n i sp 3 
t>^>a*ic<w ^fa^a fare smtt^s «trcas i 4 wfe ma^a ^afaUM^ a«^cs Ftafi> ^ttcssTc^ 

*ta*n«3a is 1 ^afaS i i-H^a qrffeyt. ara fttsR «il (CH4) ^ ^a 1 to 'sM w*ta 

4 sp 3 ma^aa wi ^a> a^ casta^ 1 09*28-' ^a 1 f*toj c-aaai'ia sp 3 ^rc^Rrt « 

^itoatwa aaat^a ^ CH 4 ^a^<?i'arcaT'5»n ch 4 ^ afca a?i ^aa t>>§*©<T?l* <t^R 1 


V 



C tifij ^ s *Q 





sIsITf ^*n 
sp' at?Ri 'srafattm 



H 


SP 1 3fV?S ^nRl»l»l 'Q olsfti 

h 

CHj *iia 


ffen 'b.^ir t aasn^sr sp 3 awaCTa ?T<iw a^sa^ta ch 4 ^ta 1 

'5»-'®b 1 c«***D*i ■*T3rart«t?i orwm "^stsi f^s*t'e*i 

■ Distortion in Shapes of Molecules due to Presence of Lone Pair of 
. Electrons in Valence shell of Central Atom 

Sfc8o faastft f3w>®$* « nrewa (Sidwick & Powel) wai#1 ^ « 'siiawa 

d^ftf aaia ^taa 1 4 ^ca* caMt a$tg tw<s 5 a csn^ faa^«t ^ atrrca vsepr 

^ l (VSEPR = Vajence Shell Electron Pair Repulsion) 

4 ^ «iyilui C^tn *tm*$ C<ileri>ol ^5® tc fi 1<Rb'1^ 5 l^l ^TfWl WKhH Rh^IMS WI 

wM»i^ ' s rR aw *lfn i ^ ft^ow ^fsi c t Pick ^‘i'q i : 

<p rf^rt e t c^ti i *m\*$ 

^c°i^uJ*i c^K I <F*R (bp) 

c*nw sraflw i • vaf^w c^ffa *im*$ Rs^i (ip) pt a^«t 

^t,i\ I ^ ^^Rulc®! 5 l C c 1 < W; r l CKCN51 c^^Ik ^RRT^?I f^T^P C*TkM^'0 

c^R ^ i ^c«is\ii*iy1c®i5i ■*iftKl f t ^p1*i^cKn ^c*i^5*i 

CSfC^EJ ^*ic^?i ’pTOI I <PC*l R<?^c % 155 Rk^ 9 ! ^ 8 
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$w45hv i *h-3»«r 

f^*t > $W«$H<|»H-^«R tw^^»f«lf^rt«f; ^t,(Jp-tp)> (Ip - bp) > (bp-bp) I 

Pwwm nh 3 , h 2 o, nh4+, ctH 'q 3*«h ? 

I^Tl - 

W wtwtftin (nh 3 ) ^ »t^ rsp 3 n&mafam i 

^ftdlWHN (7) =ls 2 2 s 2 2p * 1 2py‘ 2p z J I 4* sp® ®K*3TC«fa Wt CT 
W4*i) «mfol»i«i ^?r, v*ich«jc^ vl v 2 . Va « V 4 tot fsf^s ^?tc»t *Ksfos '3?3*to 

C<l«0'»l *5£?l (*Hjh 331 \|^, Vj, Vg, vy’ I tiitTW Vj. \|/g, V 4 I 434$ 

*a «iwra ^rot wm* <awft to h tot$i is 1 toWito-jiiw ^ftwt tot 
R" iH» N-H o- 3*®R43t. 4W< nh 3 M, 3311 ty 2 - % 'S V 4 '■wRUlVi^wd3**H' 
$ 0 * 1^1 ^’k'ls ^IWI 'an.i’fl V f ,43 5,t*i < r 5H*J*(*I TOt 'AICHjI $33 f^rt*t o^Pl 53 1 

WI «0ICTI®5I 3**TC C*W ZHNH 43 TO 109.5° Ct& TO 107° 33 I 

«UIMlflfll ^ * 1^3 43 ft ftc#Ml4lfl 
to n toto .431 
'oi.'m o^Pw p, w ^ h *HPn*>njj 
TOfarsi 



N 


H 107° 


H 


H 


ffelj b.*b t NH 3 3^3 »t&3 « 3*33 C3MI 


(«t) toh (nh 4 + ) : sp® >i^*ffif®^mri 

'3jlC3lP(TO TO3 CSftWd WWIP15 TOI 'S|JlWlP)3l3 TOR *1^3 33 S 

NH 3 + H + -» NH* + 


H 3 N + H h 


5 T 

H: N: H 

L H J 




4 tow «uiwiR«i ^ Hi^dJiwwn ^inRPi^ y, 'swlftR s&o&iism tow3 

/ y ' 

TO3 3^ N-» H 3TO ^ TO I TOe «il^(TT^TtCT Hl^d?lWH 

hl'il CSltJ'l 5.0*1 < r 5'1 S>fh®t; 2T^5*tC^ '°( , y Ri'lfD N—H >irc*t 4 N—>H 

^*^ 0 * 1*1 WH ’il^J c*i51 C^HT, ■'i^’Jc'il •il5d»lo«r»i sp® ^l5uylw*i 

Hs*il*Js Is 1 ^PHTOI >iR?. 4 *mo»iJi do'oj^fiJ o*l«lfl^'o ^sRilJlo*! iTU 

t ci^H 1 >fl nh 4 + 'snwRi ^ ^ zhnh -ctm 


109.5° 3311 
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(»t) *fTf*ra : sp 3 cff^frrp i 

«nfaa «finn^'sifawMa ^*i45h 0(6) = is 2 2s 2 2^ 2p/ 2 ^ 1 ’Wni* 

2s 'Q 2p sp 3 ^tv4uH I ttsfU ' a wRlJl»! -n^flJ D'^o»u. < wt ■MR'Tij 

SPltfa® «JT^P I 4 «lf9K«H *l?Wt^J «m«IR I Hifft 7TC$?l «MfoBlt*M C*PH V, 2 . V 2 , 

\jf 3 *, \y* 43 'ifBt'o l^^wi $c»j < *£»i^w <ttt® I 43t 3 ’*h ^Rjc'o 33 *n i ^*R( 

GPH Vg, \|r*-4 4^fl> ^C3 $c*’i < «Ii I 4 'owRlJh ijfl> 3.l$walw*i ’’RW^jI Is ' a mR£lc*i3 *ilcH 
^ O—H <r^*i ^jR> <?w j '^'slc.^5. ‘‘I I Pis ^3I 

^1%tCBR <1331^3 ^ *ftf*t 3^3 3**H ^»Hc<p ^tss»'on ^CB 

bct 3*r c*w zhoh 43 3R F5*s*rc*3 3R 109.5 0 ctut to 104.5° 33 1 <?rc^ 
athn? ^3314 43*4 m «on no?, <1331^3 , mR ^rrot 

*nf^3 ^33 ^W3 v-'ai^ww 'sii^f'&fl rttb cwtb 1 



H 


ffejt <j.vso t H2O ’tfc'f « ^*«R CTM | 

(3) C3tOrt3t$®1$® (BH 4 -) «lMt>M *t^T! sp 3 af^rm t 

C3R13 41^8)l^» (BH 4 -) B ’’tanl'Ac'® sp 3 343RW 3tB I C3RIE33 5 431 43 

$C*Md?H R , uI 3, B(5) = Is 2 2s 2 2p x 1 I C3RH ’tflHhjiJ 3TCB ^Iml 4^fft £31*1 ^£*1 cstnl^w 

(B - )) 'ailoc'l 4l^t*l3 3T13 (Is 2 2s 2 2px : 2p y 1 ) fo* 1 Jh St* 1 ® 33 43<.®4)fa® 33*313 43 sp 3 

*TC*1 C3 yRjfB 3t3*3 4flPllJl3 ^jR> 33 ®13 dt'ij^n>C's 4®fB ^cn ^c*r®B*f I 
31313*1 W«fI?I * B (5) t Is 2 2s 2 2PX 1 

Wifm * B” (5) * 1^ 2s 2 2P,, 1 2py» 

*nst * B- (5) (* Is 2 Vi 1 . Va 1 , Va 1 . y 4 ' 

a ERrffc 'SRjf^m ^tto5tc«R *Rnrf^ is 1 '’ BMffl i c » w -’3WPt 'srf^t«t ®nrfB b-h ^p«r 
^GJI C^RH c*il« 0 'ol C ?R fRSR'B't RT «fW?f BH 4 “ (C^RH^Sgt^®) 

^WWfl ^ ®5I ^!I^n*tJ CT, BH 4 -. CH 4 NH 4 + 'sdlR/^t 

^5^1* (Isoelectronic) ^QTTRl 4CR?I d<plws ^ I 
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'00*0 




'fa.vsb i sp 2 ^rs^5?r«r 

sp 2 Hybridisation 

t WH 'iHMi'i* CTWD^t *9uw s «wWSl*i 'Q ijfl> p «isPitk«m TIWJ 

RtfaU** « *fW IWt Wf%S (SffofllW sp 2 ^ I 4V3 ^ *TC3?I 

' a kWGi*i fo# 'si< j mh lira* Qt^cem smrfjte 

C*C$ f^vBl^tlM «ftC* I sp 2 ^TCSRIWS WT 4 'SRlfttl«PPp *Rmora 'SfW 

120* tw ^ca 1 



s-^dfith ’ p 3 - faifC sp 2 *iwi 

ffell fc.O* I sp 2 *W3f*t I 


fcTOSrt i 1 sp 2 *wi*f afoara Bcis ritom «tfr 

<Rt?R (B) ’RPWja m\Pw $«<a5h I^HJIW if ^ Wfc*l -CTO B(5) = Is 2 2s 2 

2p x l 2py°2p z ° I B 2s «lflR(l?W if 2f> '*IHNI&W WI 4T® 

$.cti 5fTC^, at tslst'is wta*?l f^*t arWJT *Kfl1 43 *TC3 C3TCR ’Uwl'jpo sp 2 . ’WWt ^cC t 


■sl'olft'P '^wrm t B (5) 
w*ra i *b (5) 


S Is 2 2s 2 2p x 1 2py 0 2p* 0 
t Is 2 2s 1 2p x x 2py x 2p z 


'iwlsi'o ^3*3f3 S B (5) $ Is 2 2\|/x 1 2 \j /2 1 2 V 3 1 


4*TCR v/ , vj. V3 ^ MMWd 'asft&PPPp I Ifaf <fl*f QrgWI 

’ ft-ift ■MR*'lsi Rc<p SPTI%® ■s.Cfi ’ER’Bl 120° C^T*t *t&«t I 43t ftstjc*! fRf WPlRh 4^ 



'b.o^ s oil^R>s BCI 3 ’l&a 1 
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5J53tt BC1 3 43*ft 'sty CT135pj3 120° I 4 CTfat W&3W C333t, ft^ft 

B—Cl <r3c»is 1WB1CT «ftC*IW <xlc»)t «ttWTQ 'oltis (vector) C3T3*F3 33 M 33 I 

$31333 3 up 2 *i!$33 affirm (C 2 H 4 ) wifi 3fr*i 

(C2H4) ^ 43V?tf3-33*R (C = C) 9 <331131 £®f3 C3l3 3i34tl«l ^ft 33^3 

3331^. sp 2 »)wft'4 <335313 31W * 

Alpaift*<335313 * ,C(6) = Is 2 2S22P.C 1 2p/ 2^° 

$*^5 335313 8 *C (6) = Is 2 12s 1 2px‘ 2p y 1 | 2p z 1 
sp 2 <335313 t *C (Q = Is 2 2.V! 1 2v 3 1 2v|/ 3 1 2p z ‘ 

sp 2 ' J ltWt c ra 33 <$ 333t^<3 oft 3?^3 'awR'Ch <3 4^ft «l»iwl^'» P 'awRi'Eh (2p z !) 

flltw I 3cs 4*ft 4l4»l 3S31*p 43*ft •' a l5lR'5l®l ^33 ^Isi 3s*d*]s 4^ft 3*^3 ' a mRtlc*wi 3I.W 

<k*i 4 ^ft C-C ftmr (ct) 3*33 i 4333 $os <pis , i ’is*11*151 333 3t?Rj 'aisRUh^s 
H-333T33 is 1 33ftftrc33 31*3 '^ftrarsn: e m ?fw ,c-h 3*333513 ^fft 1. 4<src3$ 333 

JHsjf^s ^ ^T^fOTt 5jfft 331 

4 43*313 $RRl3 44ft 4^, 313 3*33 C<WM35{$. 120° 43 5ps I $53 41^3 3s»ll‘lc'* 

C3 444 Rl*1$ 'swwR'® 2p z 4sRth 4TC3, <3131 4 ♦W'A^S $33 3*34IC3 43f53<3 3TC4 I 

4t33 3T3 vt*! 4T^3-4p3 3T$ (7i) 3*<3E33 ^fft 33 I ^R1*H 4^3 ’l<H 'aisRUh 4f*RF33 

SJ&3I3 13331 ( O) 3*43 « 3ft ( 71} 3*33 333IC3 C33TM 33 8 


P: P- 



ftil 'b.'SO t C2H4 4*J i t'8 71 ^j(5 I 


^.03 I sp -n v*s*w c t 

sp Hybridisation 

’T^rt : RfW-SlW C4t3 333t^3 MHUJOl >5133 44ft s43Pftl3 « 44ft p 43RftlH< 
'Q 313 ^jft 433%3 'aidRlJH ^P5s ellislt^ sp 3*433 341 331 4 to 
33f3&I»T33 3353133 R3f<5 ftt4 5(5TO3f 33T33 33ft^5 331 ’^R33 331333 C31X33 3ft3T3 

180° 331 



S « P «(ilfttt»l sp ’TCSS 33ftl>1»W3 

ftai «>.v58 i sp ’it^a aisRt i wfl 1 
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ataiam a**R 


fcataa«f i i sp awa** strata Beci a dtwa *fta t c a ftftata Be(4) aaatia tcaafra 
f^JP! Is 2 2s 2 , alt's 2W ‘jRlt's aia aa Be CaRaa cal«c3) ^Rl I ^ta*t <4W WR ^*11 $t*iaslR I 
«n*iia cafolaaia ♦taat^ 2s <5iaftfra caw 2p «wfotfic*i >wf& $t*ia&H *sfRrataa wi ^a 
t^iadR faana %5ia is 2 2s 1 2 P* 1 1 ^ -ffi ^*11 SwauR «fwm cafafaarcaa carc^t ^ aa i 

4ft caftftarcaa ^asft 'aawrt.aeaia a war ^f$a «rj a%a srcaRR aa i <*w$ atw 
a*^ ^R> aeaia wi ca fa*fe aa, ^st caw$ 4 a% •ft'sar ata i 

4 'aa**ra cantata aaarjw S p awa*t aa i tjR? awa <siaWGica iwft aaa $cna$a <*rw 
»<rci »nm ^R> canfaa aaafja tcaafta ftamaa (3s 2 3p* 3pJ 3p‘l ^ $t*m5nftPi4} 3p* 
'aaficiwa arc* «rftoa*t strata ^ Be-ci a*«R ^ arca i wi Beci 2 ai^tffoaa i 


3p z 'aafa5ia 


spa^ 
o 'aafafra o 


3p z 'sraft&rc 


ci-asat^ 

3p 2 '*w(a'5i 9 i 


ci-*iaai«gj 

3 p z ^afatJi»i 


ftai 'b.vstf * BeCl 2 *tia i 

4 west sp awa«tasara ZciBeci = iso 0 1 Beci 2 ar*pr aaa frrfc* i 

$ataa«r a i sp Rwa«f afoata a&tftfWR (c^) *tia 
'smiafttaa (c 2 h 2 ) ^’tkaaaaa^aa^ aaai‘jc5 sp awa*t aca «ftw * 
al«lf<<* Wtfa C (6) i Is 2 2s 2 2px ! 2p y 1 2p* 0 
wfla *C (6) t Is 2 12s 1 2 p x 1 ~l 2 p v 1 2p z 1 

sp awa^ra *rca *c (6) t is 2 2V! 1 2 V 2 1 spy 1 2p z 1 

tflaiCT 2v/. 2Vj- aiat sp awa aaftt>raaa caiafiwr atata 1 aaat^[ caw <wft> ^cs 

awa «iataUi«i aa>a«a aiw 'afteawa *rca c-c faaai a*R ■ron ^ *i4wa aaa 
^ awa aiWw ^ a i $igR *R aaat-ja is 1 ^aft’B i cna arw 'afasawa ^ c-h 
f^piai (a) a**H ^aca 1 ^®aR'aoif5ifi>Piwa "Jja 4iiiwi %?ra %j^*t * 


obs-«=±5-c t> 


H 


H 



fta 'b.o* 8 'ao i RRPiH afro fimt »iia 1 

frsa naai^vsi sp Rwa*t a«aia anac*t ^ toa Zhcc a*R wtiaa 180 ° aa ; wt 
'auiPifUPi'i ^sRa 5 aa 1 ^i4h aaar^[ •jf^t'o ^®caa aaFi^J 2pj J 'Q 2 p* ^af^fl»iaaa >3 owia 


?! as OTi iia-si 
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$«E1 TOt fc*ia W5TR W*R ^ I TOa '^Ra p y “Py TOt Pz~Pz '^^TC'Rt 

*fR Rat ijft aft (n) TOTFTa ^R> TO1 R<fr«, '=ulPifi>Ra ^Rh-^Rh Ri<r<qti«i (C - C) 

TOft TO ftspt (o) 'TOR TOt. 1 ^ aft (n)a'Rai 



o 


Jt 




H 


fta i ajiPilUPH *tt$ (7t) i 

'b.voN© i anitan^! c*Tl »i *m ayt a*t ^r«pr 

Shapes of Molecules of Covalent Compounds 

Ratal# «iiffk ajwm RaRftm *ft*a*t R®ata : (^wt <rt* ss.oa. 

RlWfbHIfl], CaftTO CR#a faa TOTO RWfl TORftR *fta TOt R*TO 'toRGR Rat Rfa^ 

war# dR *fta aRan wtat aia i (b) *raaw* aro ^ wa TORfttro^ Rttaa awj 

RR*| CRH Rta fifrnftlRRta RdJ** RtR I (*) CR#a •tSRT^l «wRl»H*W Rffcg TOTO R<3RH 
CRH sp 3 aTTO*f, sp 2 sp at^SH $*13 'ild'id TOT 'mRu) RRR (a) 'TOR 

"a^a e TOR CRH R^Ta*t Rta I (o) Rtata CR#a TOR^a CatRFR *SCS ^ v ff5«)'4 1*TXTOt 

troRfta \*fcro Rtsrt <aat tor $i*tafta n*fcro R^trt r^t r«iR 4 «iifR>c4 faf® ata a^n 

SRR ata I (8) TOR ^*R <3 RlTOt $WajjH ^R ^«J>IIM WR# a^a RT^ TOTOt 

RtS RTTOlFat TOT TOT; [Raft 'b.^j I 

wll’ls CR#? TOafta CRRF51 *®ta- 

(R)'<lft StTOfta ^R R ^ift RTO TOftRa RRR R^a Rfjfe RTO#a Raafcafta TO I CRH, 
BeCl 2 . CQz, CHsCH a^a *fta I TORES CR#? TOafta RaftftTTO sp R?RS«t aft I 
TO^T TOR CRH 180° TO I 

R) faaft sj*R at ftHft ^f<TO RaftftR RRta Qi'^’Ot vd^f^s TO I 

CRR BC 1 3 I TO'VWI CR#a *RRt*pI RafafrtTO sp 2 R^H aft I TO»T TOR CRH 120 ° TO I 
(*t) Raft tCTO^a ^R R TOf& ^T«TO toRUR TOTO R^II Rtfffc TO I <?PR CH 4 , 

bh 4 , nh 4 + 1 ^r*Fzar c^R toRUiw sp 3 r^it«t ^ i ^«r tor cto* 

109°28 x (bob 1^® ^.V RRP) R 109.5° TO I 

(i) ®raft Vi<*IH ^tRa ^aj ^a^ft R*tot tcroJR ^R ama to^t ^«2a 'Rf1% rrR-«p 
RS profla ’ii*i Re*? R^s TOa Qit^Hi^ia RafRroa "to to i ^r a^sr c^ta 107 0 at ^la 
to^riRto I CWT, nh 3 I 

( 11 ) Raft ^twa ■srcaj ^ft R*tot ^pR arroa TOa 'a^r anan R^s aca 
^Tca% v-Rroaa *tr aro i a^a ctot 104 . 5 ° to a^R to i caaa, h 2 0 : i 
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sr>ir#i4 tor 

’TtSfa t TOIUII#! ^ I 


OoT 


<5 'TO 5 ? 

RuR 


t4>^i)*i *TOt^ 
Wl'BTJ'Ol ^5C3 

R^ITOFf^S 

TO 

*liRTOpft 

TOR CTO 

^sRlJh 

TOTO 


BeCl 2 

:C1- * Be x-Cl: 

sp 

■i. C*fl5f 


Cl-Be-Cl 

180° 

*w»i£*!R<p 

BC1 3 

:g; 

.B. 

cr Ci- 

sp 2 

\5 C*K5T 

TO5% 

a 

1 

120° 

largrora 

a'A.Ag 

ch 4 

H 

H»*C*H 

• 

H 

sp 3 

8 C*1®t 


A 

Hc^\ / 

"H 

109.5° 

*1 dSfituibm 

nh 3 

H-N-H 

• 

H 

sp3 

8 WI^T 

5c'i < f5*i ^pi*i 

R^o 

. . 

107° 

w^MIRM 
- ftaifog 
RlfR 

X 1 

H. 

1 

\ 

— H 

H'' 

h 2 6 

*- •• 

H 

h- 6: 

sp 3 

8 CW51 
(*ft ftsTO 
$R*3*1 ^pl*I) 

R^o 

A 

H 7 H 

104.5° 

v *i^»f% 


4».«8 I ^OI-TlDH 

Delocalised Electrons 




c5^ 


R?ert * wuNgi TOR wi tw$»wy, IWI fr 

mftt* *tfim«r ^ ftirot y my <irefl> *f?Rtt? ft Sflwm TOiftre 

*ttei*Rr5 i *a *r Tsrffc ^3 *mim %*iTTOf *ttw i TOisflrw $w«p5»i 

<irefl> ^t 3ft *tiRt^ 'stfrof rt c«fc* ^’anr *rfir* *fowt$r toj ft*!'® «£RRm Rfl teimre 


to*, 4jdrtc* toto^r $w*fcR tot *w i <rt^ crom rt **IT>w ^ TOs«tfh to* i 
TOI^ *1$W< ^ s TCTO-5n*ltt& <0 £TO CTft C<Hl%M *1* «linR toto tw*5R to* i 












































bob'¬ 


ll pdated Bangla .com/tanbir.ebooks 

(¥) CTfftrc ^ ^rfft t>W>* dfaft 4l^H 

« fainfe *p* i af%frJ <w4w ^ 'sraf^PTwa 5W ^ wa ' s raf^5i s i dMidtPt 

*Rret$t 'srf^M c-c ft»w 5 *«h < 55^*15 ?rcs 5 'awRUhlu ^csjicercis is 1 
«MRGlW5 ^ITW 'srf«(5^ e ra WI 45rf& C-H 5T*H ^ ^C5I <^5TC5 55fi> ft’W 

^**R 45*55^ ^tfsT-5l$0!)lC<BM 5*R 515t C^t«R K3^ ^1 W5#5 ^lilCWl ^ ; (fat- 

^.«br) I 

sp 2 



H 

Ifell 'b.'Qkr S C^*iRm (CgHg) PfI^I ^**W ^RTf I 


liRl *15 dR>ft> ^R'l *RJ5t^G5 'smwEI's 2p z 1 'oisRUh 5575^5 51GP I d 55ft> $q*i<r5*I 

*n*n*nf*t Tjffr rR'i *rrt^ 5 5E5J 'stfa^H 5t5t f%*tft> *n$ (n) 5 **h 4c5 i 4 

^n> 2p z ' a i«pitic*i<j b.«rc rr*> R r iQBti^i <pR*i *Epn^5 ^51 r*iR *n$ (it) 5’*^ ^c*t ms 

W«I 5 ^t C«K* WHfeH *«p 55 *l 4 W 5 ^1 5 »rilWlM *^*#1 'srffeitf 5 T 5 T b#l 4 l (4 ^*P 5 «I^ 
<fn?p i ^p4 ^Hk«i Rw^c*t Gf»fiG5 551 (f&ar ^.80) 



fta-'b.ob * c4hI%m 'at^r® 2p z wmWii*m mnt*nf a t 'arfHaran i ftat t>.8o » c^h^r <^5 *i««i«tfh 
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(4) arra&tonfci 

3t*Fl$£BS ’tk 5 ? <2ffefl> ^5? sp 2 w 5TC33 4ilftt!|*l « ill^fg 'spi^^'S 

^sfsCh «TR^ I Sfmtts 4 %?rfg «mWG|*| 3T3t 
*jf'4>n? <h4h 'si^ri I'b'ifD 4>is*i ^ttw 15pt3T 
■^«H 3T3t ^ "53 I W! ywi^ct; 'spftflj ■5Ft^ *raTTT^ 

^i^ics w§^t wrc*ra ^ ^53 ^3 

3TC^ | 3f%f5 >i>W 4^1 wra ?[f3> ^3 | 4 ?13 

C — C 3**R ^R>s ’iwQ dl^sRj <p|^»i *1341^ 4 < ?fl> ^cs 
^c 4 i < wJ*i 'Bi^iwl^va 2p z 1 43ft'5h ^rm i 

4 *t?p^?i?i arrest ^ 4 *m 44*0 1 3 

C3 '■si CIS 71- $C T l < fii*1 , JC'll 4<P$ **t3s *133 

wtfare *r«w Tfws nra i 4 ^3*1% 

^lso‘1$. sil<fl^l» Pi'jyS *rf?Wft ^3 I 

413134 ^ 3nr$s *53 33yrc33 4t?o 43133145^ 3 44P < 04 i 4 w ^•mi^'sim 

3^ 3TC4 431 C4R shlsPto 3*33 C3$, \olcia 3WJ TJ^3 'ojM'»I3 'GsI«i^ 414^*1 33 f33T4R I ^1$ 
*53»IC3I 4*3* 41733 $33 fkS 53t53 43U5 <TTC3 I 4 4l3Ft 3T4t$g 333 « I »«34\C33 3WJ 

^»ll\»i<P'»lw 3^ 414T3 3l0pl$t[>3 4lC*lf^4 *Igj5 (2.25) valfl»rw 3t D*4 CaHCifa^ 3.5) 

^*p*t^t I 

^.v©« i ^t?rc^p?r *t£r^ 

Structure of Diamond 

3l<H$.cGs *313 D*w s*l4c*!3 44fg ^’Ic'oi V'l'Q 4C33 4c4 31*41 I 43 413*1 4cis 

4^33F3 s*^cis 35*3 PjR'® I Clst4s flf^fg ^l**i Hs*il'is sp 3 4\43*t 3tl> I M31T5 ^Iwi 'sisfagM 

44 ft b^*»n<M 513 ft c^»rc*m to smiths, 313 c*%*>ti?\ 33*3 334t^ft 43^45 i 4 513 ft 4?43 


4sPfth 433 Dlsft <pls*i ’1s»)l‘is 4TW 513ft ft|»|v|| s*4*i ^jR> 4C3 I <pc*i 3f%tg s*l4*i ’is^l^ 4*13 blsfC 



0.142 nm 
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<7TC3$ 2fftfl> sp 3 *rawt^ aa CTMTSt $M4jJa *t*m atafl> *laatga mtW 

ftaat a**R <J^^4 aa iXRt »Utf® C^H ^ at mam 4 ^ $W*J|H <TTCa at, 
ftgjS ^aftalft I 

flaa a® ifW 4 aft aft aa<s, I iflafi; flaa l^RTf aaT® ata aat?ll *lfe*ll^) 
C - C a**H am?® aa I 4 aaa?t ftiPP '=T5M M, Uf'S'lW aa a*§a atai ffta I *t*H 

aftmt amt aatmrit a*aa ^a?® aa arm fmc<w aaat'w ^a$ caf*t i ag^a aaat^pja Hs^wi) 
ftatB aaft?® atm §mc<w artaftas «j^5 ( 3 . 51 ) stwt$& caft (am 3600 °c) i erftftt 
aaatg_ ^*m ataft *fta aaatga atw ga a'aiH ara*** «rwm fta* ataiaftroma ftft*a ^a*. 
faftjj ai*imPw aaw 'Ata* at^a*t < ?s ?4 aiw at 1 


(cfl asr<*TTC?T 'art )] 



O atamft^ a*R s faftg ag?® aamt^pp caam^tt at*m ararcaj aa^fcm arw a«$j$ at?? 
'oiw atatafta a’ma at*t i atmmfta a*aa a^H'o ft*i a^m 1 aat • 

(» ^sftapn^t at 'arnfta a*ma, u) aatmt# at aAtat^l a*aa, («) al^wi a**rc i 
» fl^re 'ame g a<Pft 3 ra a’ma'arca 1 caaa, (i) aftaa'ma « (id aRwaiwi a’ma i 
O Tsmrf^p • «n^ 'G ^at^ RPi'o asam <*1*1*1 afta aaat^ isa at 'flaafta* ^i'®s 
aaatitms am a^ta 1 aat^a 'maRfafr^ areaama i£taiat«trejas 'srtaHftftS 'aarea «imwa ^R> 
771 ^rmaaa ftaa ^prt*t amt ^ta^t 75; ^rnfa^ a’ma aw i 

O ^laft* c$ft*m ■m^ma : o») c**rm aia t warn <ai«R4 dnw 'araaa^ 
^ena 'ammm al^s «n^ ara >^wa camm aia 1 (*) i 
'aiiiiPis* dfcaa 5 ,ca^ 1^4 aia Tea a^am 4 wa wh aiaG 7^, ^m^asr 
atm 1 («) aantw, J^taw <aa^ Sqifliui * «fi#r<p cataa^a « ^Uaw ®«c«^ cat 5 ! 
atm ^ma cata ^atft 1 ( 8 ) gainst * «iriiR* cataa^a carnrn gtara ga%t 'srcamrn gtaw 
«iga%a 1 (<?) arf^aaif^gt * a^a warn cataa^a 'aaf^arK 1 fa^ ga^a « afa^ 
warn toar f^i«, al^aiff 1 (%) wj?rat: ^mf^a catam^a ftys am^s catm cs®> 

am 1 (a) ai-amPi^ ft foam aft s gaia 'arnfta catoa 'srmaaaa faftg warn aftra anas atm 
gTB ^mfta cafcaa gaata ftft^ aaca aft ftftat m^afift aa ^ca wia aft 'aai^tft^ gj® aa 1 
(v) atmtafta* ftftmta ^ma-H^ca^ : ^rmfta catca 'araaa^aa fttwtma ^aa a^t 

awm area 1 
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vsii 


O ^*IC<I t ^ 'aaMa *RRT^{J a^M^nia 1 5 .c«i<W!h ^[<51 ^c.a'fljR ^1*1 3jf*D iflat, St ^RatUa 
^ta a?pacna ntm cm wt ct n>an ^ an, ^stca* wnief) ^*r aca i afte <acnas ancm#t 

C^Ms C^CS ^<pct»l> adc<JI«TJ ^5^0 C^R C4M C^Kii) ^®f •ifel'o an I 

O ancnT#t cntaRjjcan Rinraa «r4T^rt% ? (i) Pm aaare « s^Eat-w t wnt# calaaijcaa 
'iww.jfiw Pm i(^) gafarst i ware?) cntaagaRtataa® <atatam gmca* ga%i van*catarn 
STaca aga^n i R^n’ft cntaa^fcaa 'a^a^caa nmma <ara^a ga$ ^n wrra 4at >iw? 'acaiam 
5HW 5%f5 ^n | (vs) ant^ i W*TT#t (Rt^5. a4wiE 'R e tf^ s RSCan® caca fafag ^ca 
arMan^iM fam?® ata^® ana aca ^ cntaa^a ant^ sprfa a^cn i (8) nrf^s afaaif^t t cnta^ 
RnCTT5rt CTl’R^ C^R 'aRR amt al$® an, mw^ vflat 'aalsHl^l I <S R*U <m*R Isc"M cvoa C^R 
CTR gata 'SfRR ^f*E <mw dlstca ^®T ^5^R '®fsa dfiHlD an I 

O Rf^m a*«R * nfa ^*R nRT tfCnW% $t*ia>3R ^<R %3 *|?Rtt 

cntaR can ^®aa cn a^aa ^PE an -nf^wi a*na aca i 

O *tf»jm a*a a ^ dtiaa ntftaPt * >%< i, i a*aa srfsar* >ir*fl> ton nncaa wm§\ 
a*aa i 4 < pisc c t af|caa a*aa^j cnlan^a d^$ac^ ancnt^t a^R^jff catena n^ stn^fa i 

O avm i #l ctotn nnto «ihiPi* «rsf at caraifttffc * nron amanatt nanp-ja^caa ^«,- 
’Wsppsm atoan *rj ^<$*t aant^pppa ^n^Pta* *ri^ «<sn<Ptas am^ga* ^arcan ?jft>a wt ^ 
ftm cn^i^* 1 %^ni «ow witwwnncaa «r^c*rwttHfl> m ^ni w# 
c*D»K^ c*ff*rtn cnta n®Tt nn i 

O c*rmt?mR t strict* ststc? ^ «ii?iw<i tcn?$n cncnn ^sto 

c*irwitr nca i 4 jiT5rch< srstcn «ijrwwh ^ca^naj aPRtca ^n i cinnuiw* 


nrmf^ >)vwi#l c^an *r^ nrt?Pf^stcn ^n i 

O yw tT < T < ^aj t cn Rn ^ m\ caan «iiaw< ciwmhiwii af^na Pi^ttlr® ^n, ^t 
^c?r i 'Aid *iRiyiiwi vflcasc^ ’^FTwican ^zi n*n nn i 


O «irR^ a n frafi f irw i nat^HR 'sijhiihw cawwRia wn w&RRn 'snarcan 
af^ncan rtw nro? ^ «i1»hicth nmn< rtw i c^r nafumaa ^wiacas aaitnrca?i 
naatf nTsrt 'Sta "MW cn an arom am, 'oiw atUaPtnR a*if an i 


c? r 


O a i ^c^ i wa n*«R * attcsTCBR^s catatn naa a?mcna R%m ^nca. ^aa ^inflJ ^ 
aitcewa m «rj ^ at«ar?pp snc^n to fa rn gtca «it^» ar® arcs i 4 $ 'aMaca* aitcsrcsR 
n*«R nai an <flav ^®t ■® i 5 ^5t> *—’ fB?> amt sr^ra amt an i 

© ar^isjtceta n»«fa^f wni# cntaa^caa af * ®b 6 ®a »t*Rtw « i 

attcsrc^a a»mtRn wt ^jantaa faaft^ stiwp an^acan Rtca 'at^n» acn fanr? afanm ^ ^ 
a^cn i ^ ^aa.cntcan aaama « *}5-tw ^ ancan '=rtrj ancnrft cnta 'aca^t 'acaas caPt i (a) 
atto gainst s ataman Rncnr# cntaa^a atto 'aga^tn i fa^ artotoa a*«Rn^ ancnrft 
catnap atto ga% an i lacaa® nla ^tcan «rtaf^ ^sn aR an, ^ca ^5tat atfto ^ta ga%n an i 
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O dawn i ww h 2 o ^ 5 i$usrc«R T«rc 55 5 t«at 5 ^s»i#hr 5 tw 

'5*15 515ft h 2 o ^rtw «nt® i 4 ®it 5 *tft® 55 i <wc<p 5 w (H 2 o) n i 

O «rm wi s w*ra *n^ *i?p^?ra ^nw C 5 ^R^*t m\ ' 3 T 5 p q 55, ®n® 

mu ^*h m " 53 J i 

© ®JH «*15 «?m 5 ^ 2 CT C^H ^ 1^353 55 R 5 T 5 'SJH'bM ' 05 l®R <R 'TTW 

dteft® i ®t 5 > 3 rft> <i*^h< ^wp i 5 ®i i 

O 5*«r c®t«t t C5#a d?Ri^5 mx 'sht <155135 ftisOaiwiii'-; imt c*rrn ®5T 

5PT C«P?j)*J djRI'JC® 15%*} C'FTC'tS 55 I 4 C^Md^Cr <**R C !B t*f 55T55 I 

o <auffl>i*i « 55*5 i iiwfl> <155135 c5rem *sm ftf ®3 wra ^wftr&i'i 

•raT'tc^^nw f5f*f® 5t5 am ^ «mRfti®i afo#iw 5(®53 55t 55 45i 4®rt5 

'aisRuh-n^w 5"*£s 'amfatH <;*il 55 i 

O 5q»5<f^t5 $ lgR$H * 45sft 51 3 ft 555t3jF5 '515'^ 51 <5S5 

fs^'o 'fl’TWRI ®lf5}>55 c t5® 5k<p, 'Htist < p 5535*l*fl*i ^t*l<Ri;*l d*ll 55 I W'lfe*! ^3? ^lilcdl C— C'SC 
- H ftM5T 5T5TC5 dfovs 55 i lyt.'fi ‘Pl^H d*Rl35 sp 2 5ws3 55 I 'flsJ^RJ'Q sff^ift <p|^»i > 15»)I3 c'® 

<*Wft 'aM'fctfil'e ^t,<n<W;'1 C5E5 515 I 4 5flft 5 ,c,»i<r5»i C5*|ftr*| ^3? ^WPf 5*P5 5 1^H I 

O afw^d»?i »ffc 5 s sn^ittu af®ft 35513. sp 2 5 wl 3>8 isrct. 3 f®ft ^1^3 35513, ^*15 fa*tft 

41^*1 3si 3I35 3IM *^*1^® I ^'olt < l fa *11*1 <l'jj'5^fa eflfa t'oQ '55 I Sl1%fl> 4l4*i *fiRt^]C® 

^5twf^® «ftc® I 4 ’TOf im^n ^8515 all^Pl^G dQ«ll|| I 

O Clflt^n di’i 2 Clscs* dl^fD ^1^*1 *RRT^J sp 3 'iws*t 55 I dFsfG <p| 4 *i *t?RT^ 5^^*I^5®tC5 
^d5 t>Is^ftJ djRhjIs dlW 5**R^^ I <fl®TC5 fd*ll*l ^R> 551 C®t5 5T 5T®T5 

tl5® 'SMR<j|D | 


i I 


51 




■3rg^t»r^t—^ 8 fif?t <u !<■¥ 


(^-f^m s) 


w*i' i yn» «nsr 

^rr, >s*m 'Q «nrf 


-^jj 

ersr v 

__ sJ 


(^) ^°ic^ emm ? 


[5T. CTT. ^oii] 


(^t) ijtBT *m\^ 'SR^T ^PTRlf^ ^ 1 B T^ ? 

(^t) ^PTRlf^ W Z<?\<\ 'Q ^t? ^TMJRl R*iJIc* 1 S 

^f^PT ^TWTf ^ I 

C^I) ?TRraf^ I — i£\!l ^TWT WTQ I 

aMUjPt<p mitt ^*&<p 9m «jkh ^ i nn. c^t. ^obo] 
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ataiaftaa'aa 




vsl ft) ' a il«f*W at a**H ft? tflft fl>olc<i ?jft> aa, ^5T fcnlajHaa CT'H'S I ftt. cat. ^oo't; 

Cat. ^oobr; 5 . Cat., ^oios ft. Cat. Aoio; a. Cat. ^OOi; 

at. Cat. ^ooV;’l. Cat. *,ooi;ft. Cat. \o)>o ] 

ft) a'ftPta %mwST ft ft? 

ft) ' a il«Pi < ?at 'ol^stal^l wHa^ca* ataia*! fcaftfj at a*ftJ{a^TWJT^a I |^. cat. *oii; 

ft. Cat. ^o5o ] 

8 1 ft) aHC<j|«tl ft^Rft? 4ft fblw aa; ^TWT a* I (^. Cat. *00*1; 

ft. Cat. *oii;a. Cat. *ooV;at. Cat. *oofc, *oJ5;ft. Cat. *oiil 

ft) ^RCatft ftt 5 ! *1&C*ta CVC3I ' a l*C < ? tftflfta fcaftsMa* aTWTf aa I 

ft) w# a*«rca n$-m' fttaa ft? tin aiat ftftg catcaa wi *iJr anan ^a i 
ft) *roat#t c%»ta ^nata*! at taf*t$) ft ft? [at. cat. *oioi 


*11 


<t I afta a**ft i|^><IH' 'silcaMI ^a I 

<j I (?) ft’lVI <r*)»i 'Q a'ic'o ft caiaiia ? SiKsft 1S3Pia <Jiait ^a 1 

im. Cat. *00^; ' 5 . Cat. *oio; Cat. *ooV; at. Cat. *oio; 
a. ftt. ^oiojft. Cat. *oo>, *o 55 ;fft. Cat". *o 55 l 
ft) ftpw (a) ? aft (n) a**H \*i^> ^rocaift afta—anait ^a i 

PJ. Cat. *oii;F. Cat. *oio;a. Cat. *oii;a. Cat. *oio j 
ft) ft*mt (o) a»«H « nft (n) a*rcaa toj atfaj Sow i 
ft) 'siiiiFto * ^watft catcaa faaft caa i 

ft) Hl{jC<H <*<*(»( ft? »fl fl»lc<l *lft^5 331, 'Enl^H'W, aJiajT ^a1 [5. fll.,^oio; 

it. ftt. \ool-, WI. \ool, ^oiiift. fll. \oo\r-, 31. (31. ^oo%3. (31. Aoio;3. (31. ^oii;ft. (31. ^ooi) 
(^1) <rS*3 d^'o’itT ‘ 3 T s TftT§t ft*fP13J liftft ftt*W '5 , l-^T «uHjl '3 S ?11 [ ftt. ^.ooil 

ft) ftlft ftft^ *wc»in ^TWl I 

ft) NH 4 C1 fttft ^ ^ «IflPW ?*& 131. (31. Wo; f. (31. : 

ft) nh£ «iRift ^^iftps ^ 5 i ajftn ^ 1 

ft) kf >a aftiaft^ #sift *tfas aa aiwi ^a i 
(®) Ca 3 N 2 iaa ataj aapia a"*H 'atca ^ia a**H aia a&ai arwir asa 1 
ft) kbf 4 catft ^ aaiaa a*®R arca, amm a*a i [ a. cat. *ooir; a. cat. ^ooH 

ft) (h 2 o)„ catft ft ft aacaa aw ' s ftft, anan aa 1 [ i>t. caf. ^ooi; ^ cat. ^oio ] 

ft) caltfM 'oI^> < 5, at«n^5t aac® ft aat ? 

(a) aacaift catft ^tafta a’acaa taftfj sfttcaa "aiaa $aiaa*fta caa i pn. (3t. Wo; 

3.(3t.3ooi,3oii;^.(3I.W)i3.(3I. Wo;ft. (31. Wi; 31. (31. Wi, Wi;3. ft. Wo] 

$S 31S 3W (53 )-80 
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(«t) 'S(I?JC S TSI 4t C41414T44 <w5® 54t4l4? 4Tt4Jt 441 

(4) 4W1544 ft44 "#1? $il*4‘H$. 4J14lt 44 I 

(®) 'sdflPW 4*4 C44 £<i1*l4>J 441544 4144 SlI^.iH'R ' a ilc*llo*ll 441 

D>. 541. ^ooi, Aohh; 1 > 1 . 541. ^ooV;^. 541. ^ohh;ft. 541. $,ooii4t. 541. ^ooi, ^ohh; 

4. 541. Aoho;4. 54t. ^oho;ft. 541. ^ooi ] 

(5) 'ail«R<p *i<qc4s $44 C’ihliJUjt'M dOM 8 fi> 41 Nil 44 I 

(4) 4 lo<j <5*44 ? 4 lo<j 4*®R $.(.*1*^5H Hi 14 4XNJt 44 I [ 4. 54T. h,oho 1 

(^t) 41®4 4* 1 *R HJIH ^Volcs 41^4 ft5*f4 4tfl4ft4TNTT 454 CENT'S I 

(4) ■>w54l l £l ^pPJ554 ^15*0 54 '414^% 4*1 4tW 454 ®1 3l«IC4 $5,4*} 44 ? 

(4) ®JR®14 mm '5TR^*t 44 ? ®IR®I4 «WPI 4544 $5,4^ ^ 3t? [51. C4T. *ooV| 

(4) ®1$54t4-®$5414 'srM c 1, ®I$5414-'4tf44> ®t$54t4 '414^4 44 4TNJt 44 I 

(4) 14P®144 44 4t 45H 44 $4T54 e t 7 T4 4TNTf 44 I 

(4) 41$55f5®R 4*44 ? 41$ ^)®154 Hl$® 44, ®T $4144444 4IT4J1 441 

P> 1 . 54t. 4 oo^, 4 ohh; 4. 541. 4 oo«»; ft. 541. 4 oho; 541. 4 oho; 4. 541. 4 pho; 

41. 541. 4ohh; 4. 541. Aohh;ft. 541. 4oob ] 
(4) # ihc < jI i ^1 54)544 col® 45*14 $44 4,15.08104*1 4*4544 dOM 41CT1541 44 I 541. 4,oho] 

(4) 445445 4^4 4**R Sf^sf® 4l4t 4J1HJ1 44 I 

(4) 'd4ft$14 Rx,<w) e 1445® ^1 5414114 ? R<44 4 nft$t*ppjj 544 4*f*Tt 44 I 

(4) 5>lflR$M 4 w 4 *t ^ f SiNsrN^, sp 3 Rt444 4Jf4JT 441 [5. 541. ^oo^; 

541. ^ooh", ^ohh;4. C4t. ^oo&;ft. 541. ^ohh;4T. 541. ^ohhjf^. C4T. ^ohol 
(4) sp 3 R^4*t 445® C414ft4 ? $4144*144 4It4Jf ^4 I 

(4) ^1^544 ^44 P'^C^I'^J'sl 4TNTT ^4 I 

(®) '44Pl'CM 4^4*1 ^1 ? sp 2 4^4*1 $4144*1444TNI1 ^ I H4. 541. ^oo*ti 4. 541. ^oho; 

ft. 541. 4 oo&;^. 541. ^oho(4. 541. ^ohh;4. 541. 4 oho ] 

(5) sp 4^4*1 <PlW 454? sp 4H^4*t $4144*144 4JNIt ^4 I [ T4. 541. 4 oho) 

(4 s ) 44541^ 4^4 41^ft 4J14J14 44f4$14 4^4*14®4T544 $454tft®1 4JT4JT "44 I 

(4) CH 4 , NH 4 +, NH 3 . H 2 0 a^ft 5414 <3 414544 4JNT14451 

(4) BC1 3 . H 2 0, NH 3 >d4 4«a4 4lff® ®T 4 4*4 I 

C®) 4434*1^4 5544^4 445® ^1 44* ? ^4 4I4TC4J 544^544 4^4 4TNH ^4 I 

[41.541. ^oho; 4. 541. ^ohh; 541. ^ooi; ft. 541. ^ooi; 41. 54t. ^oo«b, ^ohh; 

4. 541. ^ootr;4. 541. ^ooi, ^.ohhl 
(4) 41445554 4^4 '4154154144 I SH 4 lt$ 4§4tfl 544? 

(4) fl4544 4^4 ^154154144 ifl4?.®1 5454 44 4T14JT 44 I 
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V3b<f 



Vftsw T)" eat ^ ^ 

t-—-v5yS^3J«i-T> 

b i ^^*^5 ^TMjt m * i ^«h *p*r$f?r ] 

(4) ^tilfaF CTt*t C*H*IM i)Mc^ ^l'ol(.<q gfl^s 3 $ ? 
wt Naci *nfsfa5 gft^s t® ? 

(«f) Naci *nf^® g^%n «yiiww g^% cm? [Ft. «t. *oo* ; ft. «t. *obo] 
(*t) Pbci 2 frier *nftcw espfor, urn nrf^s cm? 

fa) AgF v llPlt'o g^%l ^J*TQ AgCl, AgBr, Agl *ttf^T5 <?R? Rf. fat. ^obo; 

Ft. fat. ^ooV; F. fat. ^oo&; l^t. fat. ^OoH 
^fat, Pl'i'bK Rihl^vro 'JTWJ whfe ilFk'o U<i*ilil 'flftlfa'f? fa. fat. ^oo^j^l. fat. ^oo^l 
(«) eifr*i Naci ^*tf?fatft; fa*tfte ^F^ttit 'Q grot ef^fifaiD ^ fa*t ? 

(F) NaCl-flit *t 9 Rl'5t s MgCl 2 43 et*Wt faf*t fa*l ? 

NaCl 43 ■’^f'G'il'wp MgCl 2 4it •^<fl5»ilw faE4 faf*t fa3 ? 

MgCl 2 43 ’WnH* AICI 3 43 ’hHI'W '*IW4l faf*t fa 3 ?'[F. fat. ^oo^j 1%. fat. Zoo'll 
FeCl 2 -43 s l«riN* FeCl 3 'flit »H*il'«* 'sk.’WI faPt C43? [F. fat. ^oo'bj^. fat. ^ 00 ^] 
NaCl 43 f 1 5 I 5 W AgCl 'flit , H*il'es> faf*t fa 3 ? 

CaCl 2 3t MgCl 2 « AICI 3 4it ^JfaJ C4l*tf6 '51^4 W3t#t 431 fa*t ? [Ft. fat. ^oo^; 

fat. *obb; F. fat. ^.obojitt. fat. $,obo;3. fat. ^oboj ffi. fat. ^obb] 
KC1 43*.CaCl 2 43 3faJ fafaft* faf*t '=l(«R < P 43ifa3? R£. fat. ^oofcj 3. fat. Roofer-; 

3. fat. ^obo 1 

A1F 3 'smifa? C3ft 3faG AlCl 3 -4 33fat# 333 I 3TNTt 3Rt I R.OUoolrl 

AgF <3 AgCl 3131 3^, AgBr 3134t 3^3 *Q Agl 3 TF 3^3 3tff3-3TNTt ^3 I 
■’Flit 30^3 ^t3 1^05 ^PTQ t»t%m S<o'©k*t R^lRj'o C4*t ? 

BaC0 3 , 'STC'Tft CaC0 3 « MgC0 3 ^5tC*t Collet's ^it; ^TNTt I 

CaF 2 , CaCl 2 , CaBr 2 , Cal 2 *fl Piliket ^t*tf^4 ^?t ^P^it ^IIW CFtC*t?t , H»il'»p 5 PI ®IT?l I 
^t^T^it (TtMTFt ? [ 

RklS'SC'ljt 'fl«t s f& C*ft*1it ’Ttst « I 

■^*4 4iPF < 5»U.'® ^t ? 


(Ff) 

w 

(<*) 

(t) 

(i). 

(®) 

(F) 

(D 

0 ®) 

(«t) 

(*») 

W) 

(*0 


^1 4TWt 4it, C4»T ? [ ’’WWt^t 1 


# 




[f^. C4t.Aobbl 






x3> 


(b) 


(^) 


(«) 


■ > WC<Jl«tl c^lt’lsi »H»il'eq> « '=>il«R<p c^Ilc’Is CKF 4^11 

'amt, c^?m -jw^tt# c^fc*fit c^Pt ^ 'em ? 

Ov 

NC1 5 -^RI C^, PC1 5 -4*J ^Pnovj PH. Wt. ^ooVj 1. «t. ^ooV; 

C^n. ko^Oi ft. W!. ^ooi, It. flt. ^oolrj fll. ^ooi; ft. Wl. Wo\ 

^m 9 n^<t to ci cwt nci 3 «iJr to 5 i^ 5 ? p « ci «av ftftsrn pci 3 « pci 5 

5ff^5 ^ ^Tt^tJt I 

SF 4 'Q SF 6 ^ OF 4 'Q OF 6 ? 
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(8) COz WW «tJPt, Si0 2 4st ^TWlt TO I [Ft. C^f. ^obo : ] 

f. <?Tt. ■b.ooV; F. (Tit. *obb;5. C5t. *oolr; 5. C5t. *obb; sit. C5t. Aoobr; ft. C5f. *obbl 

'SW^t, S10 2 -^ *t 9 RT®P COj-^ ’H'llt'ww CFC5 '3«. , l<i > C4f"t I 

(<?) w^rotarra h^osot.I^i^s *irmi (f.< at. *oo*,*obb ; j. <?rr. **obb ; 

sit. C5t. '{ooi, ^obbsft. C5t. $.obb;5. C5t. Aobb; 5. C5t. ^obo] 
('b) (5*) ^.l5,uslwi ' 5 TC*tJ HF-'lRf *J&*lN* <a|M4 C*fa I 

(5) 4l$U9l«i wlfil^vs (HF) £l$»dsi si^ *tta wW v IIW I 

(*t) 'sulfafe* 4^F5 isftm *tfct WU5 *noi, TOIJt TO I 
(*H) 5?PF Hl(»ic'» CTOf ^tn TO 1 [^J. C5f. ^oo^}5. C5t. 5obo}5. C5t. 5oo^l 

TO5f, *flfo '5F’fTt <wc<ps) TO^5 ^ CTO? 

(v) (?) to*i ^.l^uajw'i cjpIaI^'s ^"flshl^) 5TO HiPlc.'s «a?i g5*t ftsjrc Ylfifatft i 

M) 5 $®^ Grafts (hci) wn# wt9 g^% cro? 

(*t) $.<4 hi c#t 5C*re ntftrc jj5%5 cro ? 

(fc) O, Ne, C « F C^PT^P ^<s, WI^TOilst 'S^TTGJ TOFta TOl«t 

(W I 

(bo) Aici 3 - 4 a *nf ^5 35 % am to a^«t ai 3+ « cr «imw^ 

*#vtTOmTOi 

(bb) 0?) «uiUllRilM ^«ap5 H-N-H TOR CTOt 107° TO CTO? (Ft. C5t. 5ooi»; 

C5t. ^obo;F. C5t. ^ooF-jl^f. C5t. 5oofe;5. C5t. 5obo;5. C5t. 5obb] 

M) ntft h-o-h tor crot 104.5° to cro? i <Rt. *obo } sit. <Rt. *oo^ 5 

5. C5t. ^oo^;ft. C5f. *obb 1 , 

(*t) BeCl 2 ’toi isjitsiR^ c<p*i ? (5. C5t. ^ooV 1 

(5) CH 4 « BC1 3 TO TOfft « TOR «n*f CWs | 

(®) CH 4 , NH 3 H 2 0 iij?l *t?PfT3?J 'sisRUh ^ein '»lcis 

1 %^ C^»(? 

(b^) (^) STWl^P r|I^<)lD (Ft. C5t. 5.00^; F. C5t. ^ooi; C5t. ^ooVj 

^l. C5t. ^oob, ^obb •, 5. C5t. 5 oob; sit. C5t. ^obo] 

W DslN* R 1 !)^ *rf?pnf( »t5 C^t? [ C5t. ^ootr; F. C5t. ^ooi; 

t^I. C5t. ^oob>, *obbj sit. C5t. ^oboj5. C5t. ^.ooi 1 
»I Pl*lRl(^5 <^t C^F( 55W5 5»«R ^TtC 5 ? 

W CaCl 2 I l^t. C5t. \oo<t -, Ft. C5t. ^oo<? 1 (5) CH 4 

(*t) KBF 4 ; (5) NH 4 CI; 

(«) NH 4 + (5) (H 2 0) n 

(5) [Ag(NH 3 ) 2 ]Cl m [Cu(NH 3 ) 4 ]S0 4 

W (Co(NH 3 ) 6 ]C1 3 ; («) [Co(NH 3 ) 5 C1] Cl 2 ; 

(1>) ICi [ Fe (CN) 6 1 

81 ^t C°tmt?lRFt 

<t\ ^tmf^p ic'BHRflw •#(? 
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aHHlft* 




'bi ^laft* artat wat# faftaft smt*ta 
*11 ■waiter) aftat 'sntfto srrafjfa wtota «rc^?r ^ ^t? 

hr I ft) C'rwi?! afft aHft <1 C°1 ? ^51 ^s|»t ^R> ? 

ft) ‘hf c*im catt- w ^rm a*a i [ m. cat. *ootr ; ft. an. *>ii] 

(*t) hci an®na ^ctr.^i aitart a*a i | ft. at. *<>»; f.at. ^ f. at. ta*; ft.at. *ootrj 

ft) vbi^Hh ■#>? 

>i ^jmta 'oamaa^? 4a$«?r#t? 

10 I c<ilc’tn 10*C, 'qga%, R^taa ijMft 3^%I I <4TC^5 <41^ *rst*m <q^«i 

ftuaM, <pI<H->13. ^M^?I I 

I$* waii«?l a**R; ca^Ht, ^s\ ftn *i*ih wftPN), atftas « tea ga% i j 

11 i aitfta 5 *c, ^5i hiRcvs i iflw ftft aaata afta <4 I<p<.'o arts, 

^mn i 

($t Want) ftftt } C**HT, ^ ft* »|*Ml«*Rf i l$ I Tinges (ftftta aaata Caftt atsam 'saat 
*ftcwtiH ^ttpw anaat xn ntftas ga% u 

i >flwfU cntata «mtw 3000‘c, an atftas <siga%i i nftrs want ^ f^ <#atf) n* i <u 
aitata aftais a^ft ajtajt ^a i 

[$* Wan#) CTftt, tl'sjklfl ^1 aiW4, «tfts eiaftUl ft'JJ**, 'sftftatfl, Wail'S) affttl 
»whw atft catart "Jira ^st iroro at^Hi (sio 2 ) n . (sic) n 1 1 
i ft tn itf cntaia sf€fa 'sr^a ^a t 

ft) (i) Ca (ii) Br (ill) As, (iv) B 

ft) Mg (ii) F (Hi) O (iv) P 

is i actant an*P!^t5jJ si^to 'wa ^a i 

b<? I ftcutv* fttfta *ljte a»ltJICHl W1 ^a liRl C^t»( C^FJ *Rt¥t^ '^t5t» ftaa atft Uft at, 

-*a\ y 

m (i) S0 2 (ii) SF 4 (ill) PC1 3 

W 0 ) of 2 (ii) bci 3 (iii) sf 2 



?) gf^TjL^ 

i 1 <n^ 'Q ^*rt^ ^t«u 'srmftpp ^«h *wmi® 

*(&$ 1 iiwuift^ ^mt-jjj «ietj'*i ^t*i<w5n ftt*m ^ftppt w ^ 1 ^ 'siraft^ ctN i 

c<ilc»1« i5*l?l ifl?l ’H'llwp ft^s ^qi 1 st^5 'sil«ft<p c<Hv»l« 700°C >fl?t C^ftt ^ l 

( 4 s ) <.iTlt®is atmm ? Na 'Q ci lifii R*uM atw ^t lof^'o ^?t i i 

(vt) ^ a#? ^t? ^ srltara ^tOT ca« ci ^ ^»tj ?tmraft^ «t^t ^mrt w i ^ 
(»t) -stas, aicij 'smtft^ ctW ; $3 *mr®p i 9 o°c i ^ wt ^ut ^?t i v 
ft) ^5, '=rmft^ ftH 1 ^-iva ^ c « si dftror * 5 i fom r $ < b ^ ^ta 1 5 a«na«t 
'sierra coz^ siOj^n^n ^sa'swttcsa sr^ft «'srMftas <t^t <?m ‘arc^si 

»i*hiw c^s wma ‘ajt’tn ^a i 8 
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* I ataataft? 'aafattta ^ are, faflrniaaca aaaT<2a Cai^rei *itiW faf%^ 'aisR'Gh'i^c** aw 
m*?aa ate i ^f& aaafja awf^smfaercaa aw 'aaar- a??f^ ^afaeia « la^pa 'amWCionfi aw 
f5mt am « «PlwftvS «iaf<BlCad aw ’Tit (n) am *tfca ma I 'aafaeia a^al CaH aim 
«il^fa f^ayt ?ca i 

(?) 'awRuH m*?a e t < 1*108 ft af? N-aaat<Jre ft *iti 5 ? b 

(a) aawft ftaat a**m <wre "ft af ? ci-^aata a H-aaat^a atarca ^eaiaaa ato i a 

(*t) tsfhwa aafteta a<?a*t w$, ch 4 « nh 3 aka c «n areire S p 3 ^ m a - ♦ 
a'aa akt ^ca i ch 4 o nh 3 ^a 'ataft? aimaa 1%jj ca*a aitart ?a i « 

(a) Sflarea <aafaem acaacaa t%^m aaaca «i4wa a^a *a mate « ftaa* i *n^ 
ftijps, afttaifl aa? sjpft^U mt? *sat at^s fa’jra ali^iD aa ffajca ^t anart ^a i 8 
o i ^ wsa aaafja ^sfas, atapspreta asa-caft *rt<rcasja aaaca aacatft cata caiaia « <*remta 
*a i aaa afessiar^a cata ?remta i camta ?3*jret H-am aim ?ca i a^sfaa \*ia», -NH 2 ’’ja?, 
>c=o ^n? ?? srtffe? caia^ca. caaa atft, aa^iaitceU, aafm?at, catflm, dna « rna 
^jiftre H-amaa am wfaa 1 

(a) caTCaa ^<s, armpm ft? b 

(a) camta a^ft? aacatft ?*^aaa cairn ^aa? atksjrcptkt 'acarnta rea artajt aa 1 * 

(a)fcfta?are,*tk5&rcsmamft?sta via <4a cata 0 4ai s ^a aiW® aa H 2 0 4aiH 2 si 
ataTaaaawna h 2 o H 2 saaajiai ^aaiaaarNjraai « 

(a) $ftaa* are, tana « caaa $sa aacatft tea caTCa —oh ^ia arc* 1 mtataa warn 
aif^re tana ca cam «marre ga% 1 %sa aifare caaa srm aga^ta ; fa^ aaa attare 
cama 3a%i; <iia ajiajr aN 3 1 8 fi%i #aca h a’^rcaa ^5 caa 1 s 

8 1 catcaa aai^am at^aj ^a caf*t caaa 1.9 caf*t *ca ^wa acaj amma a*aa 

aa?. 'ol'p^ awsjarn ai^ar 0.5 aa *ca >flcaa acaj aarer^t a**m *itl> 1 Pn& a^ia-^isRs 

oa a^rcaa ca)aa^c*a af^^aai^am am caaar *a 1 aftam aia aarerft tea catca cal 3 ! ac 5 5 
caTCa faaa 1 

calaa^s Na Mg ai si p s ci Ar 

\ 5 ^va«frgaaT s 0.9 1.2 1.5 1.7 2.1 2.4 3.0 0 

(a) aaaa^a $caadH at Eka i a i a i tyw* ^caajSH ft? b 

(a) caTCaa af^a aaiajaai aare la ^ar? aratafaa am a^laa ®aa aai^m am 
caai ^ 

(a) &#taa are, Na « ci ^a aw ^ aacaa ammfaa am af^s aa, ar Na « ci ^a 
tcaa^ftarmaacarcaa^a%raareairnir a*ai o 

(a) aHata cata ft? 4 af& atea af^iarcaa ma « arcaa caa 1 maataatana armfamata 

GPiaitrea^itata (ai 2 ci 6 ) arm aai 8 

<t 1 tiiaf& *ttf 'Q aarj caTCaa acaj ami^aaia ai^aj ^a cat 3 ! caaa 1 .7 <fla ^ 5 c*^ 
aca ai*ma cata , iI^ y o aa 1 a^ca atam^ aca® 5 ^ ^iraa atat ^j <3 c%a aireca aacarft a^ 
aaaa ^ca 1 ^aa caTCa aaam* ata «• ftcaaa ate 1 ^a arwta mj ^mrcaa 
catatataa %a'arc*i 

te) a$ ( 7 t)amft? b 

(a) caiaiataa a mt^as ateaPiaia aare ft a?, ^ ananasai a 
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<P*H 


vsbi 


TO frnt’ro ■srre, TOitot w*n#t TOtora cstot 'aTOtTOT 

C^R^Jj SWIWiJ <p|<q c 1 SiHfTO TO^l I \® 

TO) $ i *ft®TO ■jtc®, *Ht«t?i ^ Rtsh*t <i*iw ^f? aici 3 g^«t ®rji*rsJf ^ c^*i ^r»ut 

^ I 8 

1 awiiiFro 'si^ ^ w&, «iwPro ■5 j»*r « w«n#t ^ttott wi -*im 1 
wim «^reronro ^q *iiimi<| toTO *tfo’ to ix, y «z ^ CTtoracarter 

*Wfft-*<IWCT 16, 17 <3 19. >5 frnTOTO gfcjjg siTO I 

TO) $m^ 3H R»ijic*is jc'®?5 ^ 1 % <?n 1 i 


TO) y « z toto ^ ^tott « ^run -sum ^ 1 * 

TO) xsy,x«zwy «z toTO^ twa- sitot" ft3ta^rara ^«h ^5 tow 

2P§tTO5J WTOmCWSI ’ V® 

TO SF 4 « SF 6 *fW «I^«noC!ftS[OF4« OF e t« ^iPw^fCTtl 


43 ^[3^ 3TWT <P3 I 8 

°i 1 ^rmf^s 3 **r 3 rwm ^<1*1 ai <p n?w e ff^ 

tt'PPJrl TOITt £ TOHrft ^ I <*PTO—<3Ftf^*T. 'siflrc«R « 

CSHTOd TOI^t7R?mTjsfWCT l, 2 , O^JI 
F(9) —> Is 2 2s 2 2p 2 2p£[2p£ 


O (8) —» ls^2s 2pg 2p A 2p j 


Xe (54) —> [Kr] 4d 10 5s 2 5px 2 5py 2 5p z 2 

TOfcftilN « TORR *BTOT$I TOI^TSma Rt«rl^ tFTOJrT ^TOTT ’WIffCT 0, 1 «TTOT ’TC^S 
STOPfa TOT5i% *ITOJT 3*1 ^vrtas^ 2 , 3, 

Be (4)—»ls 2 2s 2 ; B(5) —»ls 2 2s 2 2|£ 

’1IshHR4 ^sRCM 'st'^d 4 ^l^R’^'ol 'aiflR'GM ^IwiTO HISI.4JMJT ^Chq^I 

TO) R'lilws *lPl?i <5^ c*TO i i 

'TO toi^I « wi?ro ^TOra ^ nttoi $*fi3s®t ^ c*w i ^ 

(«t) ^t*ro-s^s, sp 2 «i«iRti*i ’fTOan 7fTO^«t ssfem bci 3 *tin 'sraft&m ftaro ^ 

i o 

■ To) TK5, ■jpjTO’ft ‘•ST5^m , -4?I »TTO <7W I XeF 2 '8<5XeF 4 TOtM «t^=T 

*II»miR-» TOSH ?F5m '3^5 ^T TO#n *RHT^ f^TTO « 


f53PT5. 4TO?l ^'X < P'a <PTO CATO'S I 

f 


= 






MCQ S 7rt«rm«t fit^J (Simple MCQ) S ^®?(1%%TO 

i I «I»IZ^ ^®TO^ ^CT«W;h fwH Rui*), ZaO TON ^TO? 

Z—>... 2s 2 2p 6 3s 1 ^ O—>...2s 2 2p 4 

TO) 'aimPTO TO 7 R TOT# H) *(^TO‘I 


TO) ^I^SITOTO TO«H 
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I Ruh Rn^t; canons ^IW c^H CTH ®sc® • ? 

6 C —► Is 2 2s 2 2p* 2pJ 

PP) 'SHilR* P0*RCT1# pt) pi) <*j5.cs»lwi ?**R 

va I Pi(.t>s «pR*i «lf$® C^N’T^RjJ *IWJ c<*H CTW ’llRt® 3^%t ? 

««: „«* ««. ,oju 

81 Pi CM CTN W5CI df“l C'Tfflil ^d? 

PP) CCLj PIIHjO pt) H 2 S POHF 

<t i P)cm c®t*i c^lt’is *iwj h-^h ^rt>d? 

pp) ecu mh 2 s PI) h 2 o pi) hi 

fel flftRl £*!*} dlft ®ft*P ®l$t*ll*l ^R> ®df 

% PP) CCI 4 («) HF pi) H 2 S pi) H 2 0 

*11 f^5?l C®PJ C*iPt ^ ^ ? 

(?)NaCl pi) AICI 3 («T) CCI 4 pl)Si0 2 

vi •f'TP^pP ' 3 dtic , ifl cwmnH ■•M'sls C'Pdl Pi cm c<p|»in» *ni ? 

pP) Be 2 + >Mg 2+ pt) AI 3 + >Mg 2+ («t) F 3 + >Fe 2+ * pi) Ba 2 * > Be 2 * 

^ 1 ^14*1 *ta»ii$r sp 3 ^iwn*! wt CH 4 ®^|?i *t$R ? 

pp) sRFitsft® (PO (ty*ii«M pt) Ff3®»i#l?i pdv-®i^?i 

io I *l?W($I sp ^<351*1 ^filt C 2 H 2 ® 3 ?I *l&»f ? 

pp)Fp5*pHn pt) QrgnwM («t) 0 ?) ftsifSte 'ad^ 

H I sp 2 ^TC$?l*t Pluid C®H ‘Pliknls C®C5^»? 

PP)-£:-(£- pt) 'p = <( (*t) -CsC- P 0 c*Hfl»?m 

hi Riri c®r^ ditot ®Td? 

pP) NaOH p)NH 3 (*t) NH 4 CI pf) [Co(NH 3 ) 6 ] 3+ 

iva l Pi cm C4M J-i-qc©c-fj dPl cHMId ^?I— 

m O-F PO H-F PO HC1 pi) O-H 

i8 I 1 1S'5 ^PUSCT wli ^■•Jc'o - 

m faw? pt)$fat p)t<#i 

itf I Pi CM PPI*[RI f^P, *lRR ^»1 ^d •TI¬ 
TO *tft® NaOH C*T) *lft® KOH pt) ^ NaCl pi) NaCl (aq) 

H 1 Pi c^hfTJri d®n?i ' a tl^»4 e t ^*1 WRU “P^— 

W'smrf^s^H w pt)*m^«H pt) 'siwsra 

tt^, sfPFi^«^*fT^^< 3 ;c4a ^v^rs 'sr^oft ^- 

(®) sp 2 , sp, sp 3 , (’I) sp, sp 2 , sp 3 (^t) sp 3 , sp 2 , sp pi) sp 2 , sp 3 , sp 
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O^b 


blr I HNO 2 PiOPM *Mc‘1*i sN«Pi<p ^*«R 01$ - 

w’m# 00 -^c<i oi) «iuiA«p « *if|m 01 ) 'sirPOp 

bk I NH 3 <3 BF 3 c^Hfts ^RlOf 3JU «ftW - 

OP)'SfrafrPT«R W^Wt^R, («l) (3) H-^«R 

1 nh 4 ci ^< 30$ sroifap (^s 3**M<jon 3*1 - 
op) *wmi<®, ^mi, 'mfrfi (^) 'srraf^, *i^t<i, w*n#) 

(*t) >%<T 'straff, nm\Qh 01 ) *wmi<I, «iri1^, 

^b 1 o?h *n^?i cr ^ ^laPto 3 "*h ’lioia w*iiii *r^ nroi f*ora wt 3C8t3? 

op) s- 3 ^ ctH 00 p-s’pctR (*t) <Rto on f j* 

W I OPR C4t*lfi> «iuiP)^ 3**H TTC*i Tfb «H1^ 'RUR >4?) t^OPlJR ftflEFU Offal* $OT4^ 
RuOl *1R ^C3J *TT? 

OP) MlfellN 0)) ^ WwPm l H (*t) A1 «TP5 01) Fe 

«- b MCQ <sa $***11*11 I b I 3 I *, 19 I 3, 8 I 3, <M *t, «j I *t, 1 I «, V I 3, 

kl «t, bo I 1, bb I *, b*l *1, bo I *1, b8 I 3, b<M *t, b«» I R, b4l *t, bVI 3, 

bkl *,*ol*s, *bl *t, 3*131 

MCQ 8 8f*| (Multiple Completion-MCQ) 8 

Stem* fcbbVM Hveiifcfo* 8 

b I 2Na + Cl 2 —» 2flaCl: 40TOI $«,' 9 (sJ OiRft) faPl JJ*%5 3R? 

(i) *tlPfa5 5*%, (11) OPWlPlW B^ln, (111) «UM«HW 33^. 

*il2ls> $** c^RfD 3C3? 

OP) (1) « (11) Of)’ (l) 01) (1) * (ill) OD (1). (ID, (111) 

* I Z’ 30W ChHI^S f*3TR 3*1 S 

Z—> Is 2 2s 2 2p6 3s 2 3p 6 3d 6 4s 2 
whit c < PHS4'j>® t'Di 'S 4ft>* rc4T 

(1) s-J& (11) d- *n^ (ill) d-~S* 

OPHfi) 3C3? 

. t? 

OP) (1) « (11) (3) (ii) Of) (ill) xOD (11) « (ill) 

vs I 'Z' *lN<P ^C*! 4 ^"! f^TTPT ^pl 8 

Z—> Is 2 2s 2 2p£ 3s 2 3p 6 3d 6 4s 2 

dill* 'Q ^t^ 9 ! d ft®! RC 4 ^ ? 

0) <fP5 (ID «rrj (iii) ctR 

3 lt^ S'qs c<phn» 

0 s ) (1) <3 (11) 00 (11) <3 (iii) (*t) (li) R) (i) « (iii) 


S« ^lS OTH 
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81 'Z' CTt*rf&?j ^c*i<k3h Rmji>i I*imj3 8 

Z—+ Is 2 2s 2 2p 6 3s 2 3p6 3d 6 4s 2 

«■ 

ZC1 2 . ZC1 3 CTPl «tiR *ftd I ^ft?! c<HC’W 8^a 

(i)FeCl 2 (11) FeCl 3 (iii) CrCl 2 , CrCl 3 

wi-tfc 

to> a)«(u) to (ii) « an) <*o (i) «(in) to (in) 

Cl «wTO Pi«c4< <uFs«M - 

(1) Be « B *£BJ *&?(, (ii) 'OH C%«t, (iii) Xe <4S cfttft, 

TO) ti) « (ii) TO (ii) « (iii) TO (i) « (iii) TO (i). (ii) « (iii) 

<!> i swm. Pit&si wFiftji c^pnu - 

(i) amttP (ii) (iii) c^r ws 

<TO n ft 4.W - 

TO) (i). (ii) « (iii) TO (ii) « (iii) TO (i) « (iii) TO (iii) 

3 I sp 3 3s hI^ dll (34 cs*ils — 

(i) 4ft 3^ ^ i 

(ii) 3ft « lft *W«JH \3*I 13(WJ*fWBl falflft® 3^3 ^ I 

(iii) 2ft <3 lft ftl-nH ^33 3ls>t*i R^'o V I 

whU 3IW ^.cs — 

TO) (i) « (ii) (3) (ii) « (iii) (3) (i) (ii) « (iii) W (i) <3 (in) 

b-1 C3siws ' s n«rrc^i ^«r 3fos - 

(i) «lWl'TO 3*R, (ii) W3t#t 3**R -(iiiJ^Wf^R, 

TOHft *it5s» $.(.s - 

TO) (i) « (ii) (3) (ii) « (iii), TO (i) « (iii) TO (i). (ii) « (iii) 

*> i c^rm awmi - 

(i) ^ •flW « (ii) C3I3RIBPJCT 33%, (iii) fajrc, 393iD, 

C333ft - 

TO) (i) « (ii) (3) (ii) « (iii) TO (i) « (iii) TO a. (ii) « (iii) 

iol 

(i) HF (ii) H 2 0 (iii) HI 

C^Hft •'iOTO ^.cs 

TO) (i) « (ii) (3) (ii) « (ill) TO (ii) TO (i) 

ii I ^ staslft* <r«n*is 3^3 C3 33 1 ! >iI < p^3 33 'SITC^, 3*1- 

(i) H - 3*«H, (ii) i&T$t313 - T51$(3I3 3^3, (iii) 'SJH'bM 'QTTPPJ 33, 

C^HfD At4 - 

TO) (i) « (ii) TO (i), (ii) « (iii) TO (ii) 3 (iii) TO (i) « (Hi) 
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VS^SS 


hi c^ilcHu <R»ira %rj ^j*fpn ®toj w * 

(i) SF 4 t<ilc , t S 43 olsf^w 1 Ofl> , (ii) SFg C’mIc’I S 43 1 2fi> , 

(iii) IF 7 C3tt*t 12f& $WJH I 

0*) (i) « (ii) PU (ii) « (iii) («t) (i). (ii). <3 (iii) (3) (i) « (iii) 

* - * mcq 43 toMUMi * i 1 po * 1 po »1 pd 8 1 m a i po*i w <11 po v 1 («o * 1 m *01 

(39 ii l (3) H 1 (*) 

3 - « mcq i wufefe* 35 Pi^lbPi et$ - 

ii 'Sfmtwtft 3 **r* tk33-333i^*»fR 3f<<^ 3 ^ 3 ; 3331 ^ 3 3i<?i’*it5 rt 1 

2Na + Cl 2 -»• 2NaCl 

^53j TOH ^£3 Pttt>s (i) 8 (^) Rl SRj|3 (5*3 Rf8 I 
(i) *i*J)<p?i e f 3£5 Rfoil* 8 (Svlltis *^3 R*3TI3 3R 3C3 C*Mfl> ? 

PP) 2N A :N A :2N A ’pd|n a :N a :N a (*D N a : 5 N a : 2 N a W N a : N a : N a 
(ij (5333 i«Dt 33 c^rra whfD awi«rj 33 - 

0*) (3) Naci frgjviliHiD 

(9) t<?»ih (9) Rt3fl 6:6 

^ I 31*11*1 Pw R’^RRS 3JI9JI3 V3 i < v < p ''St'qfl $^'8 R*H»39 3R 9 I*wMR^ ' a wRl>l*i 'O'^ I P *8 Cl 2 43 

3J13J19 PC1 3 « PC1 5 *lftw 39I 2P + 4C1 2 —» PC1 3 + PC1 5 

ftHRJ13 ^$9J 3J33T3 Piwfi (i) 8 (^) R^ SRJJ3 S'QJi RTS I 
(i) PC1 3 43 C^R '5^5 W : 

(39 (3) '33f9T>R (9) *Wl4* ruRuR (9) «wil^th RWfl9 

(3) PCI 5 49 9&»i ^lc*i ftc&9 C^Rfl> *il3ta rm— 

(^) RRJJRt99 (3) 4fl> *i*)wl^l 9 lfft R’RR 

(9) sp 3 9W39 (9) sp 2 R*P99- 

«1 rrpii# ^c.'is f999 ®ww $pr pr* ftRitR *i4mi*i «ft3t$R ^iwiPtoh ^rr ^ i 
H 3 C.. CH 3 —>H 3 C: + + CH 3 

'5*n)’1s> 'SR'5, Ptct>jq (i) 8 (^) *ft gfC^a ^?l RT8 I 
(i) f^®ll5. s 1 ^I^HIilW <Pl^W<) c<jl | efJ'ol'^8W <?U& ^IW? 

' W 6ffi (4) 4fl» (*0 7f5 • PI) 6ft> 

(*> -4rfmii^ «njfo ,, #lyi ^ ? 

pp) flpppfltu (4) («t) pi) v^nffta 

4-« mcq <or$«?nrrm % i i (i)^,u)^t ; ^i (i)^, w^ ; oi(i)^, w»n 





















CHANGE OF ENERGY IN CHEMICAL REACTION 


© amrafta* ftfasam Tf^a *tf^p£a ; 


O TOtt<i5i^ ftfeat « ^aattt fa&m §ro c t; 

© aptrafta* Rfoaia 
© *T%a «|RhHv»I; CatTR 
© a*ppiw Ii ^lwtWj . 

© ^a®? aawa aw raft* ftfsam ^t% Mftatfw* ta*na ; 


© cac.-'is 3J3J srort’t >l^er -tfo a* (energy diagram) ao® 
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*raat «nft, c*r aatfc* c*pr, *ifr, *m, camaift, c*n$m ant ata <$at. 

at$ «i«Pi$ atta i iiiw catare artra '5&*m gjw fata ^ «ivsic>m arcRTa riw ftfeat 
a^s %<j %a ^Rjsn^s aa 'ato $tj cata aos afast ao? i 4^ta aftft?F5 aatat 
av'ifta aw fa«l RYaf&'s ■‘Ml at* i v (Q<i'£»il<p sMjjPi^ af^a^a aat aa l 


s.^.1 upmrfSw •rftr^r^ 

Chemical Change 

i ca af?tatft^a wt c*m aatt<a ^iiaqia* fcatma » ^ afctgffea *nfit aftatfa 
art* aat< ftwa aifaca a^a atffaPr*> w amtf afaafifa aa, ^arc* 

aftatfa asa i a1%fl> amtaft^ amtaf^ afd<^*t ataffts aa i a^sara aa 

flMIflPw afila'it'l *t3 *t%a ’iljH'i'l 4tl> I 4 *1 4,1 'K < £ *0 'aiIC.®11C>"II ■‘Ml 9,C<5 I 
5ila*a s 

i I 3I^>4 arm caH^RR artfa ^swft®. atft « *13 fcaag aa I 3l|f&4 ajttRa ^ahM-M^A 

(CWt CH 4 ) aftwa WT5J aca 4affi UMHlfi* ftftuf *3t dHUlft* afo*H *R3taa a^ I ^r*FC5 
fta^a fafoal atafifc aa 8 

CH 4 (g) + 202($- > COa (g) + 2H a O (l) +Tm 

a 1 ca)a arsta warn csiW fan ^t <iv*ic>i«i <3 '*i(«it«jt-ui m<( f^fann 

^ n\ cm* <?p§as mn t® w ^ra am 1 -atnaro ai>iiiiPi 4 nvtf&s wi 1 

4Fe(s) + 3H 2 0 (0 + 30a (gl -> 2Fe2Q3. 3H 2 0 (s) 


faw fam®Tca ©tswww- ct, w ca^R ?rpmrf^ at fafam nwfas aca, 

aa vow*iI^ t-iifavs aca, at aa *ife af^$ aca; 'aa*ti ^ *1% 'arcat at ^ai can sr^tctas a^s aiw i 
^a aa ltwi cat? af%a tjaiua f^®ta *nw i 
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f^rra *f%3 3*rra3 




3t flirts c*T*mr Hl^s ct *ifa3^*r *itl>, at at*Ml^Pi'Mit*ifl ^pi 
amt firm aat m1 f*ra^t * “*t% 44 cm afraflfa aca *frca ; 

4TOt ^jR» at «ma3t at* *rt i —mt4t "il^fl l^'oj'si ^«jf ^«ii ** i 

*l | llC^3 3PTiaf^4 faf^mt* W^H faca*! ’Ijlc-^ifl imi C* *ll^ 'ol v Hfooo ^’il'csfs'o 3*, volc^ aaTC^ia 

' a )'»J^}5l e t *1% < 1 * 1 1 ** I '3('»]'3^ e t •if'&fl f^£a <pcsi “if^sJ tHW*t 31 * 1 UC '0 v 1lc<l I 

atc*ia ctm at a*fom ®*ta fel% to aiamft4 *1134^4 ^biw am wt m- (i) aiwwifll 
«tfap£l at PiQ^I 'S (ii) '4 | v HJj 5) <#w£t at fa&ul i 


s.v© i ^srrc-ms^rr^r f^rf^m 

Exothermic Reaction 

a$ar : ca swmfta afaatfca* ^ $sag w <aa?, faO«i *wwm am® 

am,arcaatwrtsarft ftfoiii mi 

fcama«t-b i i2g srtat$& at^t a%m ^ 44g CO 2-4 afa'ta a* 4at <?t aaa 393.4 
(kJ) ata TOI 

C (graphite) + 0 2 (g) —> C 02 (g); AH 29eK = - 393.4 kJmol -1 
C (diamond) + 0 2 (^ ) C0 2 (g); AH 299 k = - 395.3 kJmol - ^ 

\2g 32 g 44 g 


aiwmtft ftfcmm laftth s 

(b) arcntaat^ wfw af^tfw fcvnro orft? 

4a«ftafo (H p ) fifellC43 C*rfl» <SFWfllPr (H r ) TOW 4* a* 1 

(*) art arcamatft ftfevra $a* 4a«ttaf*r3 at<$aj 
(ah) arnica m as 1 afa w ah aa fafamra am 
aRtofn at 4^<mffi3 ntfoj 1 

(vs) AH 43 WWW CaWt* 1 


fl 

\ 

q^+o 2 ® | R&U4S | 

tr 



AH = - ve 

1 



, 00,(0 

* 




4»t*tl*lf*t ffej (diagram) 


ffra <i.b * mnrcntft ftfrm 


s.8 1 v& t +^ fg n P i f^iM 


Endothermic Reaction 


asst i c* jijiaP i* afimtfw* to wi%s cat** 4 a* s ftfost awm amatat 5m am, 
am* amatft ftfoat mi 1 ___ 

£atas*t-h I lOOg 3t 1 mol^f^l CaC0 3 at*t aailC*t tTOH%5 m 1 mol 4f^l CaO « 
1 mol C0 2 mw TO 43t 4 178 kJ am C*t#5 WII 

A 

CaC0 3 (s)- > CaO(s) + CX^ (g): AH 298k = +178 kJmol -1 

2.016 g *Uf% ^ftBRSW <3 253.82 g 3^*1 «Ht«lfeWd RI^UIU 52 (kJ) 

aM c*ltfw rni *m% ^I^QljIterH «ilcijl'i>l^\s> I 

H2^) + ^(s) ) 2HI (^| ^H2g8K - + 52 14 J 

2.016g 253.82 g 


'51*IW MIWtsT CTOTOJ i 

(i) ^mifl 3l>ililPl4 *lf33^l §«, < TtWf3 CTfP 4^*11^ 
(H p ) fifasms csrft 4^«rmPt (H r ) tow caPt ^31 

(^) ait amtft f¥a^ra 4^«iHf% (ah) 



16^1 CaO(s) + CO 2 (g) 

'5R»m(?rra'r''AH =+ve 
CaCQ 3 (s) 

finU (diagram) 


H p 

H r 


(o) AH 43 *HI^4 TOl ^13t affi C*^*! CTOTRII ftai 4 .^ l ^1*1511) f^rl 
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*l.<? 1 

Internal energy 

^nsrefW r% : rr r*$ Rf$ rbh 4 Rfo *reraft«t Rf^R% ^c*t 

Rp)^5 RRR | CRR Rpfre ^5?J CR1T> Rfocfl 1 ^ «l'9j«3) < t R% RBI1 4CR U ^BfT 

strh rrt r?i i RRntfa *&r hr« wiRiarra Srr 4R 'srsreftR Rfif r^^r Pi^^fR i 

*q'R^, RRRT^, ^rtRR 3^p5 <4CR 'RRCRI CT 'R^JfR RRR ^51R ©R?I < *$R 

w^fK farfcR% 1 r& rcs i r*rr h^r 'Q r»*r rsr srferm fwifaifoR rcB i 'rrrRbf 

r*5<5 rrrt^, «rRH Rfor $rr r^jr wsreftR R%r% 

fR^s 1 ScoRj, c^m RTfaRTpjR <i^ crcr ^TR *ll^ t*n<ia < wk, , i ^sm *lt\ss *im c^c^ 

rr 1 RfR crr r 5 ^ RifiRTfifa <>$w> r% crc? c?R; ^r £ r 31 ^ rh^sSH r%r RR rbj rir 1 'rtrir 

CRR R*5?J '5T5Mft e t R%R St^5 RR ( U ) RRTRT RTRt RlR RT; ^ R*J9 WSJ^ft't R%R RfRR^CRR 
RfRRTR AU RTRt RR I 

crr fttorra f^TRR^a «mfJH R% (u r ) StR^ RRTrtfa ^rsj^f «t * 1 % (u p ) rtcrrr fog 
rer rter 1 ^ssjft fam TtRRTart 9 fam «hii«m crr Rftiin «i'bj«2i < t r%r rRr^r (au) Irk^er 
rrir R*sn m 1 au‘= Up - u r mrter ‘A’ ^ra«t ‘c's’fcr, M - rirrertrj Rf^Ri 

1 «£)'sjvrmf*r "*rf ^t*r 

Enthalpy or Heat Content 

•flRStmft Rt ^5 W i CRR R$R Rt WI RRf^R ^^5 4® Rt?T5R *JR (Rpt ^ RR RTj 

WRliBt RR I ftf ffcR TOR CRR «tItRCR ^ ^IRRRTR RR«( 4R RR^R'a 

'stfRR ^ RRI Wl JJUlWfVft RTRRf^ «W1 *B1PBI H% ^N?I ^RJ *DRt 'SRI W 

RfRJ 

RfhRMrw Rt*rR*T5 'Rf*raw ftURT cRRt riuj crrr f^ra, d3>DfD(s< rBrrt rw i ^<r 

f^Rt’pRt f^R RRR€R RER Rt5 RTCRj f^RT^Rt f^BT Wl*t RB^ R?Tt RR I CRR fRf^RR RlfR 
RCR iflR RR^SR RtB RTR ^5,R^ RjIrIUw Rl^R®R blCR<1 fR’lSk'a RW RR I 4RRI R% 
Rjt^s R?J | ^5Rtt f35R RRR CRlf^S ^tRR% (q p ) R^RtR RJRRR 'R^ft«t R%R (AU) 4Rt 
RR®R ^faerPi'® RIR (P x AV) CTtRRCRR RRR RRI 

.•. q p = AU + P x AV 

^SRtt CRM R^CR ®'9*'o R?TCR iflR ' a (®J^!^) c t *l(^fj ^pR 'Q R^J RRT *l*<*1^ R1R -| ^ 
RtPfCR ^RC5 SJRH RRR RRJ RfR*lfa f^sttR (enthalpy) RRR ^Rft RfPf RIRR® RR, 

'fl'CR H 2T^R RRt 3RJR RRT RR I 'R^T^ CRR R^JCR I^R BRR RRCR R^ RRt C'llR's RT^RR RR 
R^fBsI ifRRIRpt RfSR^R (AH) <09 RRR Rfl I .-. q p = AU + P X AV = AH 

.-. AH = AU + PxAV 

RfR RtR C*tR e fRRR R3^R RtWCRR CRR Rf^R^R RT RtB; R^<s, AV = 0 RR, RCR AH = AU 
R?I I (RRR R$R R^R CRRlR RTRR13JT ^P*T RRCR AV 4?! RR CRf“t RR RT I RRR AH »flRt AU 4?T 
RR 2flR RRR *(?IT RtR I 

^CSRJ f^R RR enthalpein ‘to warm in’ CRCR ^RRTRf^t *TCRR RCRCRI 

•H^RRPlCR ^5 RTRq RRT R?T I ^RtRPtR R5»t 1RW|R * 

R?St i FtCR CRR PlC^CR R «l'*J«l3l c t R% (U) <4R RTW PlC^C*M RtR <9 ^ l i T SCT t fl t*tRR 
(P x V) R% CRR RRCR CR CRfB R% RR, 'StCR PTC-^CHiT 'fl^RRf^ Rt ^5 ^TR RCRI ^ RtR fi tCR 

’H’ RlRTfitRtR^RTRRI «lfo— 
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11 \x> 


‘1 ,,w " 


H = U + PxV; 533153, P= f35*?533 m 

V = Plon»C*lfl '31353 

4*}313f*1 44f? 5133'§t3 ^3^5 31 'acq-^lPi'OS 3tf*( 'Jl'tffl 43 3(3 3*53 5®t5 '33*H, 5133141 <3 
bit'll 3l5*1S §33 f3^3 45J1; 43 3M 3f33'§533 3131 3T 3533 §33 PlwJ < T>C?3 31 I Jd^'S’lc^ 54H 

shl«Pi^» Pi&3l« 513 31^^3 14 AH 313t 41513 431 33 I 

4t^l4 §tf5 f^3t3 513 §S3g 35*1, AH 3r3l5[5; f^3t3 513 53tft5 35*1 AH 

*Hl4|4 I 

'I5t < *3 -art 4331*^ ^ra<vi"H 

Enthalpy Change In a Reaction 

fafoill 513 31 4331*lPt 8 5513 f3%3l3 335TJ£$ 3ft533 355 ftf3353^533 5313 

3f33T53 ^^3 f3fas3f3 553 §13^ 3T 531^5 51533 3 1 3 31 3 55 1>&3l 333 31 43«f1*rf*1.331 33 I 
WW| 313 33 T3f^3t 1*13 ¥153 35?, 41^ 433l3Pt3 3f?l3^3 (AH) 13%3I 51533 3313,1 5333, 

H 2 (g) + Cl 2 (g) - > 2HC1 (g) AH =- 184kj 

^5311 4555® ft&31 513 33 -184 kJ I 41313 f*t3 5W5W3 533T3 AH = AU; 3<$11 f^313 
'9(«J«f)3 3%3 3f^3^3 (AU) 43 313 431 f*l3 «IHWW ftfaOT 513 (AH) 43 313 3313 33 I ^5311 
47353 ^313 43«fl3f*t 3f?t3^3 3313 ftf^3t3 'a('sj’»DH *t%3 3HT3^31 
' (4) 3?3f?5 fal>«l4l3 

5t3-313l3ft5 ftf5*JI']53l TJ35 ijf? Wfa 33*113 4%3 3?153T 33; 5333 - (1) f*13 3153 « 
(ii) 1*13 513553 I §53 '33*113 313f?5 Rfolll3 53313 ftH*3l 513 33313 53T '35refit3 3f^3 3fl3^3 
(AU) <3 433131*13 3f33'^3 (AH)-4 ijfl> 45355 31 4353lf^3 3tf*t 3J3^5 33 I 

1*13 5153 3IH* 13153 313f?5 1^313 '513 3f33'$533 735® 4^313f3 (AH) 31ft 3J3^3 33 I 533 
AH = AU + P x AV 3*3^ 33313 3153 s I 

1*13 '313553 3^3*13153 313f?5 ft&fll3 513 3133^533 CTO §3531$ 3?)4353 AV = 0 353 
AH = AU 33 1 

333J1 8 41313 53 53,ftt3 5153 ftfolll 513 ft5*?533 4331313 3^3^533 33131 
353 3#, 1533 5153 ftfffc 5533 5513 3JT53 <? p 3^313 513 35313 531 33 I 5*1lft5 513 Q p 43 
3^313 3J1533 55J5fl3 3% ^fftl (AU) 431 3T1533 31353 ^f*3 5f35 515 (P x AV) 43 53135533 
3313 33 I .-.Qj) = AU + P x AV 

31313 1*13 5153 3<3l?5 5513 ft&ilM ftf53535J553 43313ft H r 431 §13133^533 43313ft H p 
^53, 553 ftf53t5f53 4^313ft 3f33^3 AH l33fC3 3513 531 ^3 % 

AH = H p - H r = Ri&IIJI 5*flf35 5315 513 (^33 513 5 513313113) 

.*. AH = ( Up + PxV p ) - ( U r + PxV r ) 4555®, Hp=U p + PxV p 

AH = ( Up - U r ) + P (V p - V r ) \<fe r = U r +PxV r 

AH = AU + (PxAV) = qp 43153, q p = 1*135153Cttfw51331^ I 

^3f^Sv$ 3§)533 355,1^33 5153 ft%3l 513 ft5 5 1>533 43313^1 3(^3^533 '33H 4t3lf*l51 
(3) 433Rf*1 31^4^3 (AH) 43 5t«?3< 

135^533 43313^1 3133^3 <3 Cfrfw 5133%3 3M^375, AH = AU + (P x AV) 

(i) 333 AH = AU 33; 533 P xAV = 0 375 ^3 5<1K AV = 0 33 I 4^1 3^53 ^3, 3f3 513*3 
315® f3f53T 355 4315135533 3133^3 3135? I 533— 

(i) 131535 O §3313 5^3 <3 533 33, 5135533 3f?T3^3 3331 33 I 

(ii) 311% 1314313 R(434 3 §131533 5313 3?3Tf 3313 3154 I 
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(*) aaa AH > AU aa ; AV = aR ^a I 4 'SR^TRI «lTl%t Rfoal TO? i/Rt $<tatCaa 

cam atan fafoac<M cata tour era caft aa i caaa, pci 5 (g) ?=*pci 3 (g) + ci 2 (g) 

(vs) AH < AU aa ; ^5*R AV = ^ c tl^ -sfR aa I 4 vsRWfta «tTt%I fafoai TO? 4at ^atCR! 

cam a<?tn ftfoaca* cam a^aita era a^ aa i caaa, n 2 (g) + 3H 2 (g) *=* 2 NH 3 (g) 

( 8 ) <atata fafeaia ^ttaa $<m at®, ah = h p — Hr? ^atca h p *m frvtttaa iRamPi w Hr 
aa ftfamtasa dnarnfa 1 

^satt (i) w §<5?tttaa dR«tmfaa am fafoatam dmamPia aTtaa era ^ aa h p < Hr ; 
®aa fallals dRamf’Et aR AH = - Ve at aRt^pP aa dial RfoalfU WIZ' s TT < V ? fT% aa I 

(it) aaa ^rnttaa dmamfaa aR ftfoatasa dmamfaa attaa era ca^ft aa ^4t«, h p > Hr; ®aa 
Rivals '*Rai*Tf* 1 d aR AH ” +Ve 'at *R1^a aa •flat I^URTlfl? ^Al*)) Aa I 

^afiramt Rilfftii camt atem f^aa (1 atm) wa a^iFS's aa i cat^_ au ^a h 4 *^ f^ia artaanst's 
fata aia®a ?r**T#fa srt^rt; fata area atafi?® amtafta* fafaata ®rcaa afaa^ 'stfm ah 4a 
*8H au tow caft i ®it fafsam alisa afaa^eaa afaattf fal^ata dRamft afaa^t $taa 

<PSlt ^ I 

s.vj> i f^rf^sirm 'ssr e -mar 


Source of Heat in Reactions 

attain wtft, aa a*£t® c®r at c?R®tta fafas TOa i ca car a*sa TOrefH a%a aftam 
ft*fa a^at m TOtaj atao 4i»n> a^5, aaa rt a^Aga aica atamfa^ lisi at faafamt <pw 'aaat car 
a*$a latem atar car afaa^a aifa® aa, ®r a%a ca aftatfa aa, ®t amt i 

e^a amtafaas fafaara aaa ftfeam TOrafR tow §<mttaa TOrefR aR aa, ^aa 
<$ra*rfif fat ^tatf^s ra i ^ fafaanea ^teatsartt ft&ai aea i ^aa ah ^a aR arat^as 
rai 


?1 

V 

C(s) + 0 2 (g) 

IT It' 


fiinm CaO(s) + CO 2 (g) 

tr 



AH = -ve r i£ 


Rt*i?r enfaa' 

^AH = + ve 

i 


««,am | N 

, „ 1 


| Ria«4 1 

caaD 3 (s) 



| wp p- j 


1 — 


V5twf«,at^t ftl&wid 'si’iaiSt fa&ara 

^«fl»lPtf&3I (diagram) >iH«n»lfaf&B (diagram) 


ffejj ^.vs J '4IMR*l(t?) R&lils ifla^fiaR fp<Ji (did 1.8 l V4H5.lSl f^t^iJla (Bin 

^na aaa falsrae^a TOrsfta i a% to*w ^Mteaa TOrsfta *t% eat% aa. ^aa ^sta ■*tf^ 
catfw ra i 4^1 lataaneas Rl>al aea i ^aa ah ^a aR aat^as ra i eata^ aiaiaf^ 
f¥aana *f% « arta affra atar ^atata to!», ata Ra apnaf^ f^para wtaa%a 

^ilaa ^a aeg i ^at<s ^wt aiauiPi^ aQa^a^ ^gt^ta al^a^caa at area Rtaflte aa i _ 

f^fiRre^a ^rsrsfta a% > \5<?ateaa ^stwsfta a% —> ^teat^tat^t 

^rerefta a% < ^sateaa ^arra^la a% —> ^ta^tft Rftai 

Units of Heat Change 

apnafaas tafaarm artaaHta afaa^a atata %aea ‘frortaatalaf’ ara^s aa i ^eas kcal 
aw atat aaaa aartaa i ikg atfaa ^tamat i°c arstre ca a^at e t ^ta rata aros ^a, wea <a* 
OtaiajiaQ (i kcal) aataa i 
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^ ^ «RIFia *(1^51 'S(teJ'firlf&4 ^ (Joule) <J<$>s I i C®H» 

frgjfo* fasa *II<wj i f^pp<? entfez to ct *lfo»iM zw fc<Wjj ^a, ^tr* i 

w aa i amrafta*. ftfeaia zm *iBi?i^pw iQvhm fawie^ swi ^at aa *aat <«a si#? 

kJ I 

^5?1 'Q ^n*lft?I -*IBPlfil^ J i***f^ 4C 1 * 1 cal = 4.184 Joule I 

n .\r i ^st*r wr^rraf^r^ c*r«rm «n>ffciva 51fvb 

Usual Convention for Writing Thermochemical Equations 

0 ?) « fcs*rtuni c#® ^5R3«n s amtaft? fo&aia zn *ifo<tfwa *im, ah ’nataTO 

« frsflTWa C#5 Wfla $*ta ^ I ^ Wm WTO UVUMft «I^4V»IC< 8RTIW?1 »rrfj 

al-HlaPl* *l#*a«t f^WTS ftfaa* « $<tttUTa C&Z 'SRWfT fatfn Wt <J«jH>U« I c*m 
Pifoa? « fcsnrcfla c#® 'SRxft *fosr,-wi, *m% iWt ar^ wat ac*i grcaft^ «wn aararca 
s, I, gfa^T vap. aiat “‘THTC^il SI#? at 3 l'cim'®*i fcM'HlC^ C'KT ^aI C^H *T^^fta JjaFt «fT?Pl 
«ra ’TCPrcsa < trc»i (aq) amra wi ^a i #n^ e t^’t 4i$uiaiwwa w <aat ?rtwa aaa Rt&aiw 
Rmgpt c*ki ^a i caaa, 

H 2 (g) + sQz© -—>H 2 O(0; AH = - 286 kJmol -1 

C(s) + Oz (g) - > COz (g); AH = - 393.5 kJmol- 1 

fe?at e miIwuIh spiaa RQ»ak<p Rs^ta-pwf t(a 1 

HC1 (aq) + NaOH (aq) -> NaCl (aq) + H 2 0(I); AH = - 57.34 kJ 

(a) smt«f ftfoat zri at ta^«rmf*f i zw«fo ftastpt can a*?a «rm«r aa*n aare 298 k 
asmarra « iatm wx pi afaaraa ^nf c#s warca catarra i ftfojj fofeara caata 
^sfWPt v lQ<^W< «RT Staff «Mffia C*ffa 'SmtaiT 25°C at, 298 K 

liWFWnsit latm iSWW Rivals tipWlPl w I 

^ amw qi4A | »| ( ei#5 298 K <!Rt latmFtW ) f^irm ^5tl*Rl W OTN 

i 5fi ^t ^?r i spni AH° 298k "at, ah 0 w swt w i pph, 

_ C(s) +02 (g)-»CP 2 (g); _ AH 0 298k = - 393.5 kJmol- 1 _ 

'ST’I <l>1l*lA* >l5l«MC e t <)<^ i 

(i) «I4 3 '<II i 4^8 *1iil^C4 (s), WI3 'll!<ft4 (t), »(JI^)a ’i | 4l^c4 (g), Vfra ga«l^ (aq) 

aww (vap) aiar fold's ^ai ^a i c5^ 

(^) tfpjvrmPia *ff^r#r z ^tr’tic.nr^ t^am ah = - (ar«rt^?), 

faftaia ah = + («hw i 

(e) gprt«l ^R 3 ^ t 25°C ?T, 298 K, 5W ^pnS»l (latm) ^t, 10 2 kPa _ 

Different Types of Enthalpy Change 

af^m ncIj , <p\ c^on ^dJ i 

Rch ci?jI I 


$i Hi ™ (^)-8^ 
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(i) fc3f«N53 «£F(3t3f*t (Enthalpy of Sublimation) 2 43 * C318 3^313 3sf$3 38t$ PI ^ 

ptm3 ■*roi 33P# «in^i w*tra graft's 33, 3»n 33 1 cw, 

C (graphite) - > C (g) AH° = + 717.02 kJmol -1 

K (s) -> K (g) AH° = + 90 .0 kJmol- 1 

(3) (Atomization Enthalpy) 2 43* C*rm 331^ *\**tf$W 3Tt% 

'swmm 333tiP5 3^3 ^ pi c*rm c t 3k3 , 'stpp 333133*33 m 33 i pm, 

5 Cl 2 (g -» Cl (g) AH° = + 121 kJmol- 1 

*1*^3 klC^W Sf% C3T8 WPlR*l 3331^ (31333; 3% C3W CSPlI^H ^33 I 
<*) 3W^1«4«3 <u»t3HPt (Enthalpy of Vaporization) 2 ^ (318 ^38 331^1 k3 *<fG*ilCW PI 
V |R»)I3 ^3 (3133 ^(3 <qkR 3l?l3'5 '5$, v ak < ? £ 331(^3 <3^433 k8318f*t 381 33 I (333, 

H 2 0(V-» H 2 0(vap) AH° = + 41 kJmol- 1 

(8) 888 <U*(3l8f*t (Enthalpy of Fusion) 2 kW (318 331^ k3 »h«ilw PI 3 R»iI3 ^SR 

tHl83 '©s'l 83 5a 3 ST!* 1 ® ^3 , 'ok^ 383 k'j818f*t s*ll '331 1 (333, 

H 2 0 (s) - > H 2 0 (0 AH 0 = + 6 kJmol" 1 

(<t) «Wl$)438 k8«tt8ft (Ionization Enthalpy) 2 3Jt%l ^ (318 333l e lPP 8^ 

^(3 «wmi* Fi^t 8mt3 3fa3s 3mrs pi 8f?mt3 ^st3 (3183 ^(3, 'sipp «t«t3 «im3)<P83 
k|*)3I3f*t <31 38 I (833, 

Na (g)-» Na + (g) + er AH 0 = + 494 kJmol" 1 

(t>) $i33>ln ^18% (Electron Affinity) 2 k^ (313 f^mPF* 8Jl^lfl 3331^ (318 

81W ^5 3PI k3P (318 8131^ 8J1% ®I1TR «WC'S pj 3f?t3l3 ^t3 3H, 

«ihli381331 ki>r53'sic3R3t*itdl3>*ii pm. 

Cl (g) + er-»Cl“(g) AH 0 = -348.kJmol" 1 

(4) 3Jtf&3 kF(«fmf*t (Lattice Enthaply) 2 33783 3P5 3^t3 «i3p8'a 3UIW% 88ifl* 

«tn% 831^ *8 ^HIvqi^ '3l3»i*i»i3.t^ kali's <pcs c<PM t<Tlci , ls kW (318 3GNI3 c^l-n (I'oQii 

PI , tf^IT c 1 *|1^ 3H, ^sk’P *uifo-*1 *ll^ <I*iI 3U I <5*11 *jlu, 

®’iiHH ^ith ptw kr^ prm pf’tpi *1^ <wt'» pi ■ p rf^sn c t ^5i*t 35, «uin>^ 

3»lt 3HI PFR, 

K + (g| + a- ® -> K+Cl- (s) AH° = - 760 kJmol" 1 

'siHra ^mrnf^pp RR>iii»|t*iit4 pm vst»t w 3m, c^iR Wem *if?m^pm «rh 

'SlyilUJ ’lEh\(>»it < P'S RR>^ P9^lr® 'Sl , t *MI 3m I PI33, Wt3, 833 ^13, 333 'SR, 3333 

'5t3 ^JlR I 

i.io i vrr^ niif^ r 5 ^ P 4f^i 

Thermochemical Laws 

^51341% 333 ^J2 PI33- “ll^s R'oj'ol ^CS3 ^331%f% < PCJ1 ^513 33T3PI RR»*il k33hRs 

3f^3^3 3t3t 3Jt3rm W3T ^j5 '3TC31 k •jfK 'jjnw 'SR 31313^ ^<3 33t 33 I PI33- 
(i) •Ul'S^PlW <3 *uR*ilc^s ^ (Lavoisier & Laplace's Law) 

(3) C3C33 S3 ^313 33^^33 ^3[ (Hess's Law of constant heat summation) 
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hmhiA* *rf^g yym ^ 

-a 

(i) 8 1780 3g|ftg gjiggftcg « gjtg*ltcgg f^1 8 

“egR gmn#g R&giii eg <#511*1 «aRgRf# gftg^g get) Jt ftftgtnt ftgftg f^tcg gwftg ^c*rs 
*xt t<l<^ gftwt inggRf# gfagtfg gu> gic<?, vot^ f^gjj)'o gg I” g^R C 4 H lil^fb c<iWc<j» g|g 
$gRR egegft# ggeg eg gftgtg gtg*t% ft<fg ^g, & cgMfDcg gig ^nweg ftegrfeg ggeg <arg$ 
gfggm gtggfo c*t#g gg 1 cw, 

Cu(s) + jQz (g)-> CuO(s); AH = - 157 kJmol- 1 

i Git 5 ! ggra *n^ ^ egR (mole) gfaegg «impra Rteg f^^gt geg 1 egR (mole) 
fofcfslg (CuO) »15 m<FH* 1 157 kJ gtg*l% fgfo gg I <$H f^*#5 ftf&ltfl> *C**%3*t 8 

CuO (s) -^-4 Cu (s) + 502 (g) AH = + 157 kJmol- 1 

4C4wi *je# I^lspnilu fg , i3)'o Ptc<p g^gfllvo ^sm 157 kJ «mli c*t#g gegcg i 
$g§§^ $gg ftfogig gtg*t%g gfogtfegg agige g e g g gngn g^g g»n gg eg, sr«ra Rfonui CuO 
♦tWiw cu gggt^ vagi o gggpjg ge*u ggp g^gg wg i g*R gfrg gl^niffc gtegRg# 
afggt, gt$ ah >ag gR ggtgjg geseg i IWta Rftmii CuO g# g**R fgcgigg geGegi g*«R 
Rmiuh afogift gtggtit afest, git ah >ag gR *Rtgfg to i uwt g^g g**R gig g g*gg 
RwNg gt^g <#gi*t ggR gggtg srfgegeat gtegg <#gtg 157 kj gegeg 1 

(^) c^caa ^ai (Hess’s Law) 8 g^ ggegg f#gg gegg*tig ggg ftegeg 1840 f^Oitr ^*t Rwi^l 
egg (G.H.Hess) gig ggruegg >agfi> ^ai grfg^Ftg gegg 1 $ig gift^jg >a ?ja# 
cgjgg gig ggfftg f*igjgig ^js gt ^g gig Rgffcggg ^ar gteg gf^ffeg 1 egegg Piling t 
•gfi^ cgm gigigftg •ftt^ gig d i g(^»g g egg f^gg gt <ag^ gug ^eg eg «ag 
gt *agtftg gtig g?gfl»g cgtg gt egg af^tgw^ ftfogt <aggtg^t gt gtg ggtg gtgegi" 
g^rgt^gr *ag«ngf# gR ft&gt D*itg gttiegr gg gig ^gg l^g geg gfj geg t^gig sngf^cg g 
egg gg^gig ^gg geg 1 

gjtgjt 8 ggr gig, egR ^f^gg, a PiwPiI^g >jjl» l^jj geg gt gfgig ^ggR, c eg ^gigt^g gg 1 

AHj 

(1 ) a -»c (vaggR) 


(11 ) a b c (#gtD 

teeg,(ig gist), ah = aHj 

•agi uggigt). ah = ah 2 + ah 3 <*ra 

_ _ * w^rt 

^js mq& w ^n?n = m\; 

AHi = AH2 + AH3 tftzj i f&wjfl ^vsm wvifl ^JNTt 1 

^ttggg 1 grtg egeg co 2 ftegt^ ^ geg gi gteg g^g ggi gm 1 
(i) g^gf^g%egcgg#gegcgti?tegggg CO2 giRgg 393.5kjgtg^«g^ggi 
C(s) + 02^-»CQ2(g AH! =-393.5 kJ 
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( 11 ) fi'Da'S spfea 'am amcm CO *tJtm aa I CW £ CO ’tjl-ncm 

mfaa* «|faCBtM C*ft^tW 'St C0 2 *tTTCm <#*^5 ^ I ^55 fafoat 'StCfK’f# I Caam i 
C (s) + ^G*® » CO® AH 2 =-110.5 kJ 

CO® + ^Qj® - > COj® AH 3 = - 283.0 kJ 

CTN'TOt, C® + Oj® -» COa® AHj = -393.5 kJ 

^5<JR R'Slf) *ftC*t mmf&'S ^55 fa%ata caftt ftfofll AH! = - 393.5kJ at SWa *flC*t 

aaimfo $< 5*13 co 2 <am < 3 mm ftfamt AHi 4 a atema mam i ^sa *ne*t ftfeam straff 
mamrn am c 4 a*. o 2 *ijpt 4 a*. cm ma’am ^*tm am co^ rnnm i RI3»«i 'stm am, 

AH! = AH 2 +AH 3 

-393.5kJ = (-110.5-283.0) kJ 

= - 393.5kJ 

■' 1 'Oflt*. 4 T5TSIT Cacma '5T*t ■n*(R» < PS t t ^3| smtf*P5 am I 

s.io.i i c^c*nr ^canr erc?rt*r 

Application of Hess's law 

mvw ^oaa ^P*t stottm , a(i«, i caema ’jcsia foPiij acm— 

W m^faacta arm mtm atmmf^ ’Hfoaema clears catm, Pi«m, *jm st^fc mtaiam 

steam amt am \ 

(«t) ftfoata %ml% at «mi ca ma aptmfrm ftfeata 4m«ttmPt mftvm awea map# 

fMa ^at am mt, 'stem curare caema ^pt steam ^ea meal vsica Rfoai 4m«timPt Pt# ^at am t 

casma ^cata eteatm 

(i) fafoata'm Pt4a t ca ma aprmPtas ftfemta fafemt 'srn mfhra atatea Ptfa amt am at, 
caema ’pi steam 4 w meat^^tea emma armmPfa # 1 ^ata #&at mtm Pt*fa ^at am i 

Salaam-i i 4 i 4 mt* mErcerem ent^rm aemraite® mftm's amern ca 'sterna mfia^m aa 'm 
hSwIs atarea f^fa ^at *(a$ ^Smtaj an*na i 

<Mhc 4 mf*r* mPromem *if^a tm^aarfte's «#«r® amem ca 'stm £<**13 aa 'sta am 
m^mt mam mte^, 'Mm S^ atm m^mt - 393.5 kJmol -1 

C(s) + 02 ®- > CO 2 ®; AH=- 393.5 kJmol -1 

cacma ^amarSt ^ l^l^m aatea mwftte ^at cac® *tei, 

(l)C(s) + 502 ®- > CO®; AHi=x kJmol-'(mat am) 

(U)C0® + i02®-^ CQz ®; AH 2 = y kJmol” 1 

m'5'aa, ah = (x + y) 
at, - 393.5 = (x + y) 
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* swwPto R&aia 
- i ^ic<u , q ftwjc'i sn^R w ^rm. 


C(s)+ 1 / 2 0 2 (g) 


finals 

'3R5sn 


& 

pr 

/I 

£ 


- 393.5kJ 


I I# C0(g)+l/ 2 0 2 (g) I 

£ 
£ 



afro 'wet < pI^»i 4|4»i i|t*iMI$t® WI x fMa ^aT ata *Ttj ^£a 

iiiHMityb «aifarcanRa ftftaia Wig CO2 <tR CTOt ^ ^t*t, y -<4a ¥R «#*t a^a nrear 
ata, - 283 kJmol -1 
.*.x = - 393.5 - y 

= -393.5 -(-283) 

= - 110.5 

.*. x = - 110.5 kJmol -1 

^>aa, •wpwrfi - 110.5 kJmol- 1 $«,ag ^a 1 

(ii) fta*tfe PifiiiR arM f»tfa: ca aa fali*ii 'afe ftaaf^s ^rcsffc® aa 'ski* 
•riWf wa am cspra ^ anrw to fsma a^at aia 1 

fcataat: afaa* aiwta caw atatfl^ amarca *ifoa^H ^ %a atsfr® aa <a, 
iflHWw aR tfitym rca * wwft ft ja jwr a *Rsa ; ftf cataa ^aj «orw to ♦fianrerca 
aac®f$ %na to ata 1 sfa<p ai*wia o .awiftPl* *n»wiwa Baa aaista - 296.79 kJmol -1 0 
-297.08 kJmol' 1 

(I) S(aM +0i(^ -^SOjlg; AH = -296.79 kJmol- 1 

(II) S (mifcft*) + 0 2 (g) - > SQztg); AH = - 297.08 kJmol" 1 

(1) *c® (u) %aw to arsai ata % s(sP«w)-» s wmi&A*) ah = + 0.29 kJmol- 1 


Tjsanaf^ aBPPtat-? < ii®wiw ■'iliH 1 ® ^ac® + 0.29 kJmol -1i ®T*t carfax® aia 1 

fcroa*t>i TstinTO ^aFi^fc^r ^nwnr’ 5 v?re^ tfpavrmf^r 

sBre 'AWjfl -nkkoj ^51 f^TTta ^a 1 

WC(SlW1^P)+0 2 (g) --» COa (g); AH° C = - 393-4 kJmoH 

■w c (®laB*>) + 0 2 (g) - > CO2 (g); AH° C = - 395.3 kJmol- 1 


I ^ 

Wat *m, (1) C (41919) + 0 2 (g) -> COafg); AH° C = - 393.4 kJmol- 1 

(U) C C5taw ) + Oz(g) -» COj $; AH° C = - 395.3 kJmol" 1 

(i) ac® (ii) to a^at ata * 

C (SttTOfr)-> C (BRITO; AH° = (-393.4 - (-395.3)] = + 1.9 kJmol- 1 

.-. smpftE vbiiTM'fe asrfta tjaraa aBrc® <#a^a + 1.9 kjmoi- 1 4 ^nro 

1.9 kJmol- 1 ^5t*t villa's aia 1 (S^a) 
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$*1433 * i 25°c. ww fats t&q 4 c® pci b (s) 43 *?qS3*f ®m IMa ^3 i 

(i) 2P(s) + 3C1 2 ® -> 2PC1 3 (0 ; AH 0 = - 634.94 kJ 

(ii) PC1 3 CO + Cl 2 ® --4 PCl 5 (s); AH° = - 137.94 kJmol - 1 

**t3T* l 3*9 33* *5)43*1^ 2 3131 ®M ^E3 TOUT 313, 

P(s) + fci 2 (g) -> PCI 3 W; AH° = -317.47 kJmol - 1 

>43* 4 *l5)<w*t <33 *TC3 3TO ( 11 ) ->i5lTO*t C3N 

P(s) +1Cl 2 (g) -> PC1 3 ( 0 ; AH° = - 317.47 kJmol - 1 

PCl 3 (t) + Cl 2 ® -» PC1 5 (s); AH° = -137.94 kJmol - 1 

(+) TO, P(s) + §C1 2 (g) -> PC1 5 (s); AH 0 = - 455.41 kJmol ’ 1 

.-. PC1 5 (s) 3 *<E*W*t ®t3 = - 455.41 kJ ^ 

<*W 0*1*1 PCl 5 (s) 455.41 kJ *lfij*1*t ®t3 453I (®^3) 

$*143*1 «I + 2H a (g)-4CH«(g); Plfafllft* AH «W 3R fMa ^3 I <i«TOaj 

faCT3flfa AH «33 VW*^4 3)34,13 3 > st« 453, 

( I ) CHt(g) +202® -400^® + 2H a O(!); AHj =-849.65 kJ 

(II) C(stm^) +p 2 ® >Cp 2 ®; AH 2 =-406.13 kJ 

(iii)H 2 ® + |Ofc®->H 2 0(Q; AH 3 =-241.82kJ 

*41313 i 

8pw (in) ^<hQI«H(4 4 atat *t*t to aft^s tftroa*tw (iy *t*sifaa*t cam to •treat am, 

2H 2 (g) + Os® -4 2H 2 O(0; AH = -483.64 kJ 

_ C(amflgP) +0i2(g) ->00^®; _ AH =-406.13 kJ _ 

C (itWl^P) + 202 ® + 2H 2 (g) -> 2H 2 O(0 + 002 ®; AH = - 889.77 kJ .. (tv) 

(iv) *t,*§tea*t cat* (i),3t*^itaa«tft5amTO- 

C(a!4#&)+20fc® + 2H 2 (g)-> 2H 2 O(0 + CO 2 ®; AH = - 889.77 kJ 

CKi(g) + 20?(g) -» CO,® +2H,O(0; AH = -849.65 kJ 

C(SlPFltC) + 2H 2 (g) --> CH 4 ®; AH = -40.12 kJ(*SWf) 

1 < 2 rarr«r *t5r*r 

Standard Enthalpy of Formation 

*s»t * (208 K^mtarta « 1 atmFtta) cm dT 3 -<aa etc* 

c* cto3a <a* cat* *a^stmf^.(H) <aa or miWh ad>. ^tre riHfta gram »raa 

3t 35 *1 3*t«t *3*114 *<fo, 25°C 31 298 K *1*1*13(1* « latm F1W « 6 a 

H® *151 3*1*1 *31 *31 iil4 <y^^ 4t“4 3f$ C4I*1 

$3l4d*t4$3 25°C * 1 3 *1 3 113 « latm 315*1 3*^3 e 'arf%rc«f* Pl&iJI TO ®1$smt$® $^*13 
*53 I C (s) + Oz ® -> 002®; AH 298 k = -393-5 kJmol -1 

<333 ftfeara tfppmPi - cam 002*3 a&a ^amft = hJ 

H® - 1 at$**t$CSa ^JTPlPl ] - I +|4l«M <S^*1*ft + mftiwua ^amPt 1 

= h (C 02 ) - (H(c) + H (02 )) ( 43TC* H *HT 3C*J* 3*1^3 *li* C313HWT 4C3C41 ] 
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‘Tmrnfr? ftfouiii ^ wtf 

= h (C 02) - [o + o ] I •.• wfara *pi 

= h (cq 2 ) 

c*IU^. falsNI i^efl’rf^I, AH = - 393.5 kJ 

COa 43 Hj = - 3S3.5 kJmol- 1 

c'T’ft m ct, ftferrt dtt*t?r ♦tiR (Vih wt ^rnr i 

c i. ^ ^ i «t^r «n'5^«mpTf^r cvix^p 

Calculation of Enthalpy of Reaction from Enthalpy of Fonnation 

»nc^wi Picul'® *i3l<w e t < m(,'s I 

ftfa^n = i otb ^«n*ifa ] - [ Rldw<w c*if5 «i$h ^<n»iPr ] 

8 I CRH 014*4111 COa (g) <1W* Hj,0 (t) «im *tfa 4F(«IT>lf*f ^tl5CT -303.5 kJ 
^ -286 kj i 25°c os m ium ^5?w smihw* w ftform - 1366.9 kj tw 

$«ihw4 1 

»1VI*)H t *WAH ^5t*t *i5)<mHc<p Piw^c 9 ! C*T«ff 'JJT?T— 

C2H 5 OH(0 + 30 2 ®- > 2C02(g) + 3H 2 0(0; AH =-1366.9kJ 

fafouw *^«rmfa ah = [ ^«rpifa] - i Rfonw* ) 

•'• AH =12 xHjcQj) +3 xH( H2 o)]-(H( C2H5 oh) + 3xH (o 2 )1 
= [ 2 X Hjcq^) + 3 xH (h 2 o) 1 - [ H (QjHsOH) + °1 

= [2 xHfCQj) +3 xH (H 2 0) 1“ H (CjHsOH). W 

OTOTIT'StTC*, H( C02 )=-393.5 kJ ^«.H(h 2 o)=- 286 kJ . AH =-1366.9 kJ 
H(q 2H5 oh) =xkj 

i$«R (1) *K. ■n5)<wc‘t sPica, 

- 1366.9 = [2 x (- 393.5) + 3 x (- 286) -(x)] kj 

^t, - 1366.9 = h 787 - 858 -x] kJ 

^T, x = (-787 - 858 + 1366.9] kJ = (-1645 + 1366.9) kj 

.*. x =-278.1 kJ 

m*\ - wi 

= -278.1 kJmol- 1 ^Sfl) 

<?l 4^ Wl$5f1*RPt$S, *TT*Rm « 4n*FW HVMIt*l4 ■JTH 4MI411I <1060.4 kJ. 
-296.1 kJ « - 393.5 kj I T5l^»lt*W^U5?r *l&4 W 4* I 

I ?If. C4f. ^ooo, C4t. ^oo^, ^ 008 ] 

^T*Tt*ft-T I ^CTWl dc«l«f^)<J ^T 9 ! *1?l^ 4 l'»l4^c4 ^WT 4!4 - 

CSjfl) + 302(g) -»CG 2 (g| + 2S0 2 (d; AH = - 1060.4 kj.( 1 ) 

S (s) + Qz(g) -» SCfe®: AH =£■ 296.1 kJ.(11) 

C (s) + Qz (g) - > CO 2 (g); AH = - 393.5 kJ.(Ill) 

(ii) « (in) OT»fi ^ra «, so 2 (g) « co 2 (g) 'ffa ^ ^ 

W44 4H TWlastsi - 296.1 kJ « - 393.5 kJ I 44T 4PP, Tgl frUWftwa 
= x kJ 1 

'armt wtft, ah = [ CTttJ wf& 'flpj«fi»if 5 r i 

^®?jr (i) »it »i5] < wic e t^ 

AH = (Hjcoa) + 2 x Hjsq^) ] kj- (Hjc^) + 3 x H^) kJ] 
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4t, - 1060.4 = [- 393.5 + 2 * (-296.1)] kJ - (x + 3 x 0] kJ 

41. x = (- 393.5 - 592.2 + 1060.4) kJ = + 74.7 kJ 

x = + 74.7 kJ 

.-. 4#1 = +74.7 kJmol- 1 <$**) 

<!» I ^54Ttft Oft* ft*ih 44 t 

(4)C(s) + (^(g) -» COz©; AH = -393.5 kJ 

(4)H 2 (g) +^Cb(g) -» H 2 Oft); AH = - 286 kJ 

(«t) C2H 2 (g) + f02(g) -> 2CQ2(g + H 2 O(0; AH = - ]304 kJ 

44W4 i 4§t44«t <*) « («o ^ <R4t 4t4 ct, co 2 3 h 2 o ^ niRRPr - -393.5 3 

-286 kJmol -1 

441 414, «UlPlfl»PlM4 *tfcl = X kJmol -1 

ftft^n wt, ah = ($<twpjis4 ^«n*rf ? o - (ftl&i44^«4 <?rf& 4y«imfa) 

^5?tr *i5) < w £ t (*i) *11341 m- 

AH = [2 X H^) + Hj^o) 1 - (H(C2H 2 ) 4 ! H (0 2 ) 1 

41, - 1304 = [2 x (- 393.5) + (-286) kJ - [x + |x 0) kJ 

41, - 1304 = [-787.0 - 286] kJ-x kJ 

x = (-1073.0 + 1304) kJ= + 231 kJ 

.-.x = + 231 kJmol -1 

'90lPifl>ftc'i4 ftc^ft ^51*1 = + 231 kJmol -1 (\tafl) 

Determination of Enthalpy of Reaction 

C4R ftfeaiii 41 ctift^ 4iw4 *tft4i«t 4Ti4ftftfri4 4144 4134 ri^ct 1M* 441 m i 

4t4fim ftc&fl 4Jl*lftfttl4$41 <4tV6ii ?,CJ( 4lc«P J 

(1) nTf% 4H*lftft1?14 (Water Calorimeter) (11) ftTCT 4Jl*lftftfcl4 (Flame Calorimeter) 
(111) 'SJIfKIM TFP* 4mftftlM4 (Vacuum flask) (lv) 4*4 ♦JWfoPflfa (Bomb Calorimeter) 
(v) (Adiabatic) »JI*ll3lW»». 

ilft 4Jl s lftft'Gl4 sj^Is ’l r ^I^ I 4jl*iftft'Glfl *3 ^5t% ^*jMftftl>lfl 414414 4ul 

3rfl»»n ftftiiu a^jj $44 4S4l%3f%3 4ji«iftftSi4 4j4?s 44 i <tph. ntft 4ji*iftfiti4 4J4414 

4W ft&fll 41*1 ft^fal; ft41 ^.)l*iftftl>l{J 3 •s»jl®iQf+j‘Gl*i 4141 ivi 4f*t ft^fal 44 I 

Inform *tfo4^H ftfara (ah = q,,) t 

C4 *H%4 414TC4J ft foil 1 4 ^«THft<5 « l ft4^ (AH) 441 44, 41C4 4 mgfjjfc 4C4 44t 
ftftntm 41 Clifts ^*1* ifltaM (q p ) (71 4^34 414TC4T 41*11 44, 4R4 4Jl«lftftSl4 441 44 I 
4jl*lftftft4 *lfhfl4 44 4>J l « l QftT> l OM 4J44 I C44 ^ft> 44$ I 4S4131 C4H flWIflfi* W! 

4T cmf^s ^r*pt% *tftsn«t *nft yr ftftniT wrRTsft® *& ^4 ^rniana 
5fCT4 *1^1 'SIT*tt ^4 I ^<5. 

ft&4l4 ^R«tRft4 * l ft4^H . AH - ftftfflU 41 (Tflft^ ^5Tt*t4 (q p ) 

_ <?j|*lftftlJl4 *$* 4T C4C4 cHlft'o ^t*t 

+ ’lift 4f c*llft'» 

AH “ q p “ [c tot + W,C ^ ti 1513*1 ] x (T2 -Tj) 

<44fW. C tifi - ♦JWfofifl»IU4 ^T*Hfl4 e t Wf, W 1= 4t *3 I 

c ^1 fan - *nft 4T ftat't? w, (T 2 -t,) c*t4 i5T*mi3n « uwftw isT*man?i *n^i i • 
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31*11*1 Pto Rifo*(l*j 




fan *nft TOftfa>ra 3j<q^iJi irw w «f*wr ^TRfa3rtM?i ^nuc^wra 

to wt fafa toimi w m i 


*nfa mRfilfaMn t irr c^h f? 

fa^fa wr nr?i i <*r?fl> wrt *ifartt e t?i 

*nfal Pilfer Vi CTO *rthPt to fa&n 

nfaR I ' a i'»J'® gsfifl ^mriM 

*twri ^ito5T tot ^ I 

4*R 3tfar ^5R‘*1?I *1<5®T nr®, 

lg *nfal ^TTOT 1°C ^C?I 4 jI*iQ 
^R cHlR'o I i*R TOlft *RM 4.184 ^11 
*wi«iQfaJit33 mar, toi^* rto ^ 
« «THrflfa>ll33 *TlfaR wg 

<i<^. v ® *nfai 3farr«t Wj g ^c*r, Pifi*ii 

'4*Rt 5 Tpt AH = qg = (W + W]) x At 4jhf<1 I 

<nmcR, mfa o RfaRt sro* TOfc* to 
leal = 4.184 joule/g >iRt TONliiil = At. 

.-. AH = q p =(W + w 1 ) xAt X4.184J. 


*lfal^g (AH) 4 ’TRfeff® 'arsra 



s.bs i mah t 5 t*r mt mah ai^vnif^ r 

Heat of Combustion or Enthalpy of Combustion 
TO*t t ftfafc TOntam * i atm *tc*t i arm (mole) ritfa* nt rttfa® 

aftrcro *p*j4TOn to wi ct *tfaRf*r (ah) nd>, ®iw to to nt to 

toi tor sro wro «ifn 25°c'nr, 298 kTO mnra * latm to cro *RTrta 
lmole R* 'l^qc.’l TOT 4<t*l liRTOfal R ntP, £ *RTC$3 fifTO TOT 

stTO H4*i <3gTOf*T (standard enthalpy of combustion) TO I 3TO TOT TOW AH t TO 
*jf^5 TO I CTO C«RffcrW3 TOT falftfa® *1§lTOM3 *1l4lWJ OHIMI nHT- 


CgH 6 (t) + 7.5 Oj (g)- > 6C02(g) + 3H 2 0Ub AHt = - 3268 kJmoH 

^rfron cro srfhRR j$ ct, i cm (mole) mhUhw to* «tfarN qftwM 
TOT TOC*T ^iRSfRfal n*T -3268 kJ ^ 4 Rl^iJIU 3268 kJ 

TRr» «4RflfWf 5 m 4R^ I 3 m ennW t ^-^sfRfal fa%g «IWR TO I CTO. TO 

ilRstRfal >II*IMJ - 

(i) .iR^ifRPt fafa; (iv) ^rmnarr 

(li) R12»*ii >iRvfRf*i ; (v) 'ghiPi 'Q ^luac^jjj nR ^ <pjhQ nR a^1% ^?n mn i 

(ill) Pi^hi; 

TO «iR«rt*rf*m RtTOT nQsfll t (^R URRfaF fa^TTR W « 

®<tTOiI TO 4R«fRPra nR ^5H slRinf^ ^)^ac«f TO»1 ^5H 3^01 ^PTST ‘TOT TO I CTO. 
A + B = C + D; AH kJ I A, B, C « D 4STO a. b. c «d^»I. 

AH = (a + b) - (c + d) 

- [ RQ>h<»*ih,u3 to ^^iRf 5 !) - to «torHi 

«d t#jkh 3pm ^csi fa^g <dtoiPi, »riR -iRsfRf^ta^ P)<N ?m nm i 


6s ms pm iwH«i 
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Snmrt «\ i 25°c T m ta i? « iatm ?ti*t ^**^Z*f 

HWPCT -1410.92 kJ, - 284.24 kJ « -1560.24 kJ I $faPu.iiI f^{tSl*t ^R*RI 

^nn«(H s tfafrpra c^ftM ^rra- 

C2H 4 (g) + H 2 (g| = CaHe® + AH _ 

tfaf’R, ai$w&h <3 Iwwfi ^stpts ‘aro •qPitii w?n to- 

- 1410.92 - 284.24 = - 1560.24 + AH 
Or. AH = (1560.24- 1695.16) =- 134.92 
.\ : AH = - 134.92 kJ/mol 

'STS-iR l^ i e»MC c ra Wt - 134.92 kJ 9 l%Tt c t m I (®W) 

(BklAfl'f v I ^T^T, sftfiStWR WT ^tC*RT WT - 406 kJ, - 284 kJ 

- 5638.82 kJ I <a^fT*rf*l?T WT R*iM W I 

*i*ihh ! mc^wi dctiN^llI ^T*t sWaP'iN* 7 T*)t4?J e t 3 T^5 40^. — 

(I) C(s) + Qj© -> CQz (g): AH ” = -393.5 kJ 

(II) H 2 lg) + ^Qs(g) ->H 2 O(0; AH ” = -284 kJ 

(Ul) C 12 H 22 O u (s) + 12Cb(g) - > 12002(g) + 11H 2 0(£); AH ’ = - 5638.82 kJ 

(i)« (ii) <x& m*s ^nasw co 2 « h 2 o ^ ^*t 

I^C'ICS *RIT I 

WRIT Wlft, AH = (fc^WR^HSI CTlU - (Rtin^^sl ^Wlf 5 !) 

*RTT I^P)<T *1&»T ^Wlf^T = x kJmol -1 
Tjsatt. ftfoui (iii) ‘*tt > QTn *rra— 


Or. 

AH r 

-5638.82 

= (12 x HfCOa) +11 x H (H 2 0)] - (HfC^HaaOn) + 12 x H (0 2 )] 
= (12 x(-393.5)+ 11 x(- 284)] - [x + 12x0] 

Or, 

- 5638.82 

= (-4722 - 3124)-x 

Or, 

X 

= (- 7846 + 5638.82) = - 2207.18 


X 

= -2207.18 kJmol- 1 


.-. <A^n*lPt = - 2207.18 kJmol- 1 (fcw) 

frfWjflM k I ft«PT?I w dRvrmf^T -890.3 kJmol -1 1500 kJ WP5 

4JW14M p>t. C^t. *oo8;5. C^T. ^oo'k) 

-'nhh I ftWMd *15^ Rftlllil ^T*t UPTRtf^ i 

CH 4 ® + 202 (g) ->CQ 2 (g) + 2H 2 0 (g AH = -890.3 kJmol- 1 

1 mole 2 mole 

=2 x32g 

W&, 890.3 kJ toR W5 2 CTW SECTOR I 

2 x 1500 

.-. 1500 kJ ft?»R WT 4?tC5 —§90 3 Oa I 

= 3.36965 CTW 0 2 

^hl{J 1 <?rm 'aifaoew = 32 g ^TCBR I 

.-. 3.36965 CTW '=f%5R = 32 x 3.36965 g 'SlfaC'SH I 

= 107.8288 g «ll*ICeM (®W) 
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«3b 


^-i> 8.b | f^NTt ^1*10^15 It* «IJ interact#!* tTC-T 

Determination of Heat of Combustion of Alcohol by Flame Calorimeter 

Rat Trmfaftfctcaa afca : Ra ac® a^Tcro at®, c®®eaa aiR, atfac® ^rcai arcaffatta, atft 
ai®ICHId ^TOJ »ll\slPl, aTO TOIfald ?5^*® aim CTO TOUta HhI*^) ^aicTO c^Ffcar am S.'ojiR Rea 
awrafaREia aR® i ^arero ffcaRR ^s*® ana cotca* aro ®tac*trTO ®ca atRc® wiR® i ^sRf& 
^jhRRbiwa aiamrca ataic® Rata ®ta <ji^w (Tics amt ’rra i 

^ waj mfr® «ifiitBrH ana aR Rea mat 

‘Wl I 

TOtfstatft * i i 4ii«iftfii;ic<M c®®cto atRa aiaR#* 

®iaaiti|l tj Ca®?£ <Wll TO I 

*1 «|JI*lWl*«m ^Ra TO GW$ aTO ^Ra m?5 ^WT^TT ' 

TOI ' a (jl a ic < p|^,c r is TO*? 1 5^ i TO*? fiPkm S'Q*® *UM 

®ateaa fbvRci am aroi £aro aiRc® ai?j>iR Rea ar?e® 

To; wt ^ara froR tot carfa® ®ta atRe® wtw awR® 
to i aictftRsiw aiaRs® ®taaraia <m m <t/^ RR cac^ 
caem ^Ra toc® RRca crot to TOt acai^ ®taaian ca®^ 
aat to i caea ^Ra to to 'earn ^cj? crot to 1 ya to « to 
®caa arfoj TOa aro^® 'some®mcma to, m, (0.46 g = o.oi) 

Catmi 

Ca H 5 OH m +30(2 y - > 2COz (g) + 3H 2 0«) 

vsi ^aa Rat ^jiiftTOmw ®taataa ma®t, c ^ Rfa 
to? geamta i tohj ca aatttfa aro ®ta war 'aro, ®^a swa 
aiaj aaR Rea §aR$® aitn ^tata toc® to i 



ftai h.s s Rat 
aimtamwa aaa ®ta R 4 * i 


ataiaa® caawrfaa ®fa® (m = 122 ) aa?a araj aai%a aiarot TOa Rat ajiaRRCiwa ®taaiaa 

’M'®! C^ifl Wt ^ I 

Ce H 5 COOH (s) + 7.5 Os (g)-» 7 €Oa (g) + 3 H 2 0 (l) AH^ = -3230 kJ 

81 <j<j.® 1.22 g (o.oi cam) c<ac®rR® «aR® Rat aamRRRca aroro aa ^jiaRR^naa 
®taroat 10 k arai ^jtor o.oi cam «Hwi(i 4 *aR® aroro aa ^aaraa ®ra 32.3 kj 
ca^troa to®) ^jiaRRficaa ®mtatt 10 k ^Ri'^cacai 'araar^iR, 

0.01 cam caawiR® <aRc®aaro 

aamfafaRcaa ®ta*naa ■fa®i, *■ 


32.3 kJ 
10 K 


= 3.23 kJK" 1 


aaat t arof® tairo c 2 h 5 oh (m = 46) to to = o.46 g (0.01 Gim) 


c5^ 


0.01 cam 5 antaa aroa $<sa*j ®ta 


(t2-t!) = 4K (aca^i) 
x®TaaRnaafm - 3.23kJK- 1 x4K= 12 . 9 kj 


.-. 1 cam tata??ia aro? ®<sa^ ®ta =^ykj = 1290 kj 

.-. tatacaa aro ®ta ah; = - 1290 kjmoi* 1 

*h. b<? 1 <£r*rarm tot swarm «u-ivi rmPr 

Enthalp y or Heat of Neutralisation 

1 mtataa ^^®t aanai caaa, 25 °c at, 298 K ®iaatarra >aR® « mtcaa Rf^ata 1 cam 
(mole) atR to® ca afimta ®teaa atfr, ®tc^ snaaa ®ta amt toi «maa 
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’®rc4t*4t^l i opr, 25 °c totot3 435 cro v t^n s t 3 \ hci <& 4^ cro NaOH 3t3T 
snfs^s tor 57.34 kj to $*4g 43 i 4 ctori ^rm— 

HCl(aq) + NaOH(aq)-> NaCl(aq) + H 2 0(Q AH 298 k — 57.34 kJ 

1 mole 1 mole 1 mole 

(?) to $tg 4 Pr® « ^Slg ▼rani spur TO 43 to tor 43* m - 57.34 kj 1 4 ? TO 4 

R4C«k 3TT4JT TOT TO I 4fTO « TO33 TOPfa 'S'qi*i«ll51 TO ^ 4PR « ^3 ’TO Rg 4J4C4 
TOPR 4C3 TO I C333, 

HCl(aq)- > H + (aq) + Cl’(aq) s NaOH(aq)-»Na + (aq) + OH'(aq) 

PigR 4R3 ' S TC*TT ^ift&J^ls fs&sl 4CR Pi(ij4 S 

[H*(aq) + Cllaq)] + [Na + (aq) + OHIaq) ] - > [Na + (aq) + Cllaq) 1 + H^Oft) 

R^l* 4 CTO! 4f$JTO ftfsfrn 4t«4 H + (aq) + OH~ (aq)- > H 2 0(l) 44* TOSl ft&3l3 ft&3T- 

4*j414f*t 44 3^V64C* 4 (sfoilld 4^41*lfa I 

cro$ to 'Slg ’To « to ^3 4tro 4iftw toj^jr TOt^s to 34iro oh - tor « 

H + TOR CTO; ^31$ TO ^3 TO « ^3 4PTCTO 3C3T 3^54C^ 4^t Pi&JJl 43 I C3*R, 

H + (aq) + OH - (aq)-> H 2 0(l) I g^sl* TO ^3 4f^T5 'Q $t3 MC33 4433 TOT 35 

—57.34 kj 431 4* '»lPi < Hs 'Slfl 4Pi® 'S '5)3 ’Hess sHMH ^T4 cisl TO I 


TOR Vi I 25 °C TOTOt 3 tflg 4 Pr «’©g TOTO 4433 TO, AH 


$tg 4Pr® 

$)g tot 

fiTORTO, AH; f>C4l^4 (kJ) 

HCI 

NaOH 


h 2 so 4 

NaOH 

-57.44 

hno 3 

NaOH 

- 57.35 

HCI 

KOH 

- 57.43 


(4) 4^R ftRT TO3 C3 CTO 4^fl> 4Pf 2T^f$3 TO, 35R 4R3 fiMTO TO43 TO faf3 
«TC* 3t I 4$t* 4 TO - 57.34 kJ TO 3T, TO TO I CTO 4^ CTO *riHTO g*4 'TOPlfl^ 4pR 
CH 3 COOH C* 334 NaOH 034 313t 4*ffc$ TOR 4R3 SfTO TOI3 TO TO 2.2 kJ 4^314 TO 
- 55.14 kJ TO I 43 3434 9f%l 53C4 RJlftfas 4ft® (CH 3 COOH) 43 ftt3NR I 
- CH 3 COOH (aq) ?=* CH 3 COO‘ (aq) + H + (aq) 

NaOH (aq) —» Na + (aq) + OH" (aq) 

H + (aq) + OH - (aq) —» Ha O (l) 

C3Rg NaOH 4^f& % TO; 'Bft 43 ftmUW I TO OH” 3133 4J l Pl^4 4%TO 
TO 1 *^ RtflliH 3l3t^S» H + C? TOt SPiBUS TO, ’RTPrf^P 4pR Rwlt^S 

TO H + TO4 ^*43 TOII TOT TOM <!pl3T3 dl'ifS® 43 I 3TOT* 'RlPlf^p 4pT5 TOj45tC3 jUPI'b 3T 
4®3T ®TO f^3ft TOHlPt ^2R3 4C® «nc^ I 4rTO3 q» l Pl ffi 4» 4PTCTO fTOITO 4%3 
C3*R 2.2 kj 8JC3TTO 43; 4 S>IscH 5. SfPR '4TC v iS 4R STT3 2.2 kj TO3 f*TC3 - 55.14 kJ 431 

(4) ^tg Rl^nalefflPis* 4pR (HF) « NaOH 43 fiMTO TO43 "TO TOIRJ ^tg 4Pr4 'S ’ffg 
TOICTO «MTO 'ftlCis TO C3*R -57.34 kJmol -1 43 CTO C3f4 431 43 3TT4JT 43, SPTO 
^TR3 TO4 CTOT^S TO3 (F - ) 43«rftW TOI3 41%3TBR ^43 I SW34 HF(aq) ^3 4pR 

« NaOH(aq) ^ TO 49313 431 gTO TOJ<ffC4 TOf^S 43 43* $*43 H + (aq) 9 OH"(aq) 43 

8PUH4IW 57.34 kJmoF 1 TO $*4^ TO I 
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HF(aq) + NaOH(aq) —» H + (aq) + F^(aq) + Na + (aq) + OH“(aq) 

H + (aq) + OH-(aq) —» H 2 O (t), AH = - 57.34 kJ 

R'olo'o g^et fStfSa® cjptait© tor (F - ) ^ ®r(a'ta cafl> a'sata 4^5 arcafa at^ caft aa 1 an$ 
f- tica cttaia nrf^r a«ja aeaj trarsR afa Miftwien at at^cstt y y'sica ate 1 ca 
wifr fafo aa, totht awga* aracta mtow ^srcta at aftaat t%a ^hw fa^eaft aa 1 
f- ^a tifraieM m sma ^rt*ra area cam aca an - 57.34 kJ ^a era eaft aa 
*aat carnt - 68.6 kj aa 1 gac*t cm tfaarct aaratat « tor ttft ?ra 

txc^lfls <pc*l f^fai ^t*t “ifew 5,15,US“H “tQf <5c*l I 

HF(aq) + NaOH(aq) —> Na + (aq) + FHaq) + H 2 0(t), AH = - 68.6 kJ 

i er-rror ^5f*t -art 

Determination of Enthalpy of Neutralization 

*r»afo * ^-’etcaa aw tuipiwPr ft*fca ttatat TOtftfttta aiaata aatt aa i 
ttam anitftfa&ia ac^a 4*pfl> to caft ftana, at <i i «4 toe* a^ ftaraa aw attett «ra 1 
gft> 'Staitaa aTOnSf >sfR yifcaiH tart cant yrt amt asat «ra, eat aat-^a tfiarc 
stt tta 1 3tai«w apa gft> f?a^» <aefl> i>i4Hi 1 'aaflf facia aaj ftea <?!«« arctic <gat 
toj ftega w fra aittfiRjEia rat <wic»ii aa 1 

j (i) ara tuti^* « '»wic< e ye ara t aa 1 (4) TOtta 

«iiwi^ 4 e ^jwfilRiUiwa S5a a*ar aa 1 (©) hci 4f3te a NaOH 4a ft&aia swat *tt fM» 
4du4 aw 1 *4i^ hci as 'toi'o Vt*i*ii(iiifl ^‘pRJ 'aiifi'ocifi gat ^jhURUiea etat aa 1 
(8) *{fte tfsfatt 41^ gatca* a*iP)'A <i'©5^ NaOH 3a*t ratro ra era 
NaOH ga«t ' a iiw^I^ 5l^ics cron aa 1 (<?) y^oiw ^Pi'b 'Q ^la 3ae*ta 'oM^itui at*n aa 1 '5'©*i 

gae*ia Altaian f^ta act ■via ga e tfi>e^ aattfafSlUtcaa ffwa aft 5 ^ >^f%'5 sac*t 9 ^ era f^ca ai^t aa 
>aat ^rtaran attt aa 1 Altaian tc4in> ^at aa 1 (<i#) ^siata tic»ii^4 e gataa 

%eroia ^a 'sto aa 1 >$ wi ac® ^c^a ^a art flfta gae*ia ^sa IMa ^at aa 1 
*t*tat: 


aai*#fatfT^a ^nwia araa arctf¥e w 
4ji*iQfi)'5iw gac*ta w 

ttf^a '^iCtPf'p 

snaf^p f^aa Altaian 

Wm era artna Altaian 

hci <af3|\5 gac*ia aaaiait 

hci ^fa^ gac*ia ata^a 

Tpsnt ataa ftftaiftc® eaif» art 


■ mjg (acaaH) 

-s, JF»K-> 

- m 2 g 

- SaJg-iK- 1 

- t, °C 

- ta*C 

- M molL -1 

- VmL 

= m 1 s 1 (t2-tf^f m 2 S2 (ta - t x ) 

- (nijs, finaSa) (ta-tj) 
m 2 Sa) (tg-ttl’x 1000 




c5^ 


Jmol -1 


.-. a si-iat^m, ah=^^-mxv 

^ataat * t awfl, aaitf^Pia « ^Ta atett^ea cart? 'ea 350 g 1 arc® 100 mL im hci aa*t 
caar at 1 'arata ff^tea srta 105 mL im NaOH 9a*t caat at 1 f^aa ^sttatarta e^lfaia ta ^sa 
gacta ^ttaiait 25°c attt at 1 gataa f^fjj'$ a^ita ta tc^ra ^ttanat 30 . 2 °c ftf’ift ^ar at 1 
^ita gatta ‘arttfUftlMa e 'ttcti^e^a ^a 556 g ttoat ett 1 arcsa arctfa^ 'stt 0.7 Jmoi -1 K -1 
act ^ a»m f^aia ^tt fa^fa a*a 1 
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®3t3t3 X '3(IW5^ 4JI*lQPlUlC?ra '53 m,= 350 g; ®1(53'SIX ®13 s, = 0.7 Jg^K” 1 
'31X 33375 53(33 (ftp ^53 = (556-350) = 206 g I 43 ®T3 3tft3 

33 R *rcn m i sa = 4.2 Jg^K- 1 1 swft^ ®miait t, = 25°C; *rc3i® wwian ta = 30.2°c 

'5T543 4 ttfem ®T3 = (ni!Sj + m 2 S 2 ) (t 2 - tj)J 

= (350 x 0.7 + 206 x 4.2) (30.2 - 25) J 
= (245 + 865.2) (3 x 5.2) = 1110.2 x 5.2 = 5773 J 
>fl *tf33M'5m 100 mL 1M HC1 43 «HT I '3'543 1 mol #n«t HC1 31, 1000 mL 

w 1000 

1M HC1 43 ®3J '5t3 = 5773 x -jqq- = 57730 J = 57.73 kJ 

.-. 1 mole ■ s tf^n e T HC1 43 AH= - 57.73 kJmoH 
(3(3<? ftfofllfl 'St*! 3C3C3, C-nW'J 43S13f*13 313 31*l|\q<p 3(3 I 

Heat of Solution or Enthalpy of Solution 
*i3®t s 4®fl> 3(«rt> *tft3i*f qist4 1 (3is (mole) 53(® s^ft?® 4t3 3 ft 

334 4*5® Wt 33 43t 'STC® 3ft 'sdc.sl 3T33 (31*1 ^OT8 ®13*3t3 (®t3 *fft3^3 VDlc»il 3t 
313 ®(3 £ 333 4^® 3*3 C® ®t(*t3 C3 *fft3ft3 5(ft, 41 (4 >2f 3(33 333 ®M 3(3I 

31313 c l'5t(3, 200 - 450 (313 (mole) 313(3 1 (315 (mole) S3 {jfft® 31(3 (3 333 4^5 33 
'Bit'® ' 5 ft(31 5t33 (313 33(3® 53( C 13 .'ol^ln 33*313 *fft3'^3 3(5 3TI 

^3133*1 t (3 33 3310 333 ' 3 il's 33(®f^ *ftft3 31(3 3(3 ’l<H 4ts, '4131 ’ilPit'® 5^ft® 

3313 333 ®I3 $3*ft 33 I (5CK4 AH 43 313 3f«tl'5J3s 3(3 I 

(333, 1 (313 (mole) 3131 '33ft CuS0 4 < ftl*5 ’llftt'® S^ftj® 3313 333 66.04 kJ 3f33l3^5t3 
^?3333l 

CuS0 4 (s) + aq- > CuS0 4 . 5H 2 0 (aq); AH = - 66.04 kJ. 

t3ft^J : (1) 3%^5 3®313 *133 33 ® 313(33 3(3T 31313ft® ft%3T 3<3fl>® 31 3(3 033 '5t«t 
(AH) 43 313 33T3J3 33 I 

(II) 3’1sPlt < P 5%J® 3®313®T(3 33 ® 3lft3 3(31 31313ft® ft1®31 31315® 3(3 ^ 3(33 333 

(AH) NH I 

(III) (3 33 333 3tft3 31(3 ?l$(fcl5 3&3 ®(3 31 ®13t *tlft(® 3%^5 3313 333 ®t*t (3133 ®(3; 
473(31 AH 43 313 33HJ® 33 I 31313 31^75)5 333 ( (333, 31? 4ft CuS0 4 .5H a O ) 3131313 

3tft3 31(3 33 31 ®13t ®t*1 (3133 ®(3 ’ilist's 5^ft]® 331 (333: 1 (313 (mole) 3ft CaCl 2 

3tft(® 3%® 3313 333 19.06 kJ 'St*! Clift® 33; (333, 

CaCl 2 .6H 2 0(s) + aq. -> CaCl 2 . 6H 2 0 (aq); AH = + 19.06 kJ 

CuS0 4 5H 2 0(s) + aq -> CuS0 4 . 5H 2 0 (aq); AH = + 11.70 kJ 

33(33 T5I3 X 3^3K3 ‘33(33 ^3(5(33 '513’ (Integral heat of solution) 3K3 43fl) 

‘33’ (term) 313?® 331 43 35B3.ftl^3 * 

“4^ (313 *tft3t3 (313 33(® ftftfc C3t3 3ft3l3 8ht4 3%^® •f3C3 (3 3ft3t3 ^1(33 
*tft3^3 ’Rtt, ®1(® 33(33 ®13 33t 331 ” (333, 

H 2 S0 4 (0 + H 2 0 (t) -> H 2 S0 4 (aq) AH = - 30.5 kJ 

H 2 S0 4 (!) + 10H 2 O (0 - > H 2 S0 4 (aq) AH = - 68.0 kJ 

H 2 S0 4 (I) + 19 H 2 0 (t) -> H 2 S0 4 (aq) AH = -70.7 kJ 
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1 <^n*T (mole) H 2 S0 4 >4R gRE'R $HCtWl*l RTR -30.5 kJ, 10 CRtR * ll E)W £ 

^R*ra < #Rt c t - 68.0 kJ 4RI 19 CR1R RlfttfS RT -70.7 kJ I 4 19 CSfl 5 ! *11% RfolRtf *t%fT«t CRRR 
450 CRT 9 ! RtfR Cm«t RRER \5U*|g *@m -84.52 kJ 4 faR «TTER | ^SRft. H 2 S0 4 4R 
a’ftW -84.52 kJ I 

‘i.i'b.i i \5t»r 

Determination of Heat of Solution of a Salt 

3 R^H% i *1^5 nf^n't grccR i mo i gft^s ww ct RfRRM m cntfRs rt rr, 

^STER £ gR«t RTR RRT RR I RtRTRTER 4R OTfR gR 4RR RfRRtR Rlftw 5^5 w RR CRR 

g^'R ot& <sr ^r fRCRtsmi rr i wn gRERR ^itosti ik gfa rt rterr rrj sterir% rterr 
’ riRRt't i kcalRt, 4.2 kJ rsi iwfRCRrsmigRCR 1 mol gRg%^s rer tKwnnan gfa 
RER, ^ER ^ gERR gRR ^TR RER = 4.2 x t kJmol -1 I 

Rfat 8 i> I RtffRRTR RT$dat (KN0 3 ) 4R RTRftR ^5R 101; 4«R 0.1 mol KN0 3 10.1 g 
KN0 3 'Q^R RER CRRT RR I 

R I 4Rffr 250 mL %RTER 89.9 g RlfR CRRI RR I [RRR RISE'S 
10.1 g KN0 3 g%R RRER gRFR CRlt 'SR 100 g RER I ] , 

vs I RntflffitR DrIERR RlfRE® $RER AIR I ER RWRIiRT t, - 32°C 
CRRlS RRt RR I 4RR £ RtfRE^ ^ 'QRR RRT 10.1 g KN0 3 CRTR RER 
ffPT R5 fnc*J CRE^ gft^S RRT RR I 

8 I RR^5 KN0 3 gf^$ RGRTR RR RIRRI3IR Rf^R^R t^R (4ERE3I 
Refill) RER RRR ^TRRRR RR Rtfc t 2 = 23.5°C CRR^ RRT RR I 4RIR 
gRR RTR fRRTR RRT RER ! 

*t*TRT 8 gRR fcsfRE® WmRIRRTR, (t, - ta) = 8.3°C I ^5RK KN0 3 
4R 100 g gRCR WR CRRR RESER = 0.42 x 8.3 kJ = 3.486 kJ 

R*K 0.1 mole KN0 3 RTf^CS gtt^S RER RTR CRRR RER 3.486 kJ 

. .-. 1 mole KN0 3 Rlf^ER g%® RER W CRRR RER = 3 483 ^ Xl = 34.86 kJ 

.-. KNO3 4RgRR RTR, AH = + 34.86 kJmol- 1 

R.iR I ^5t“»r ^Tt UQ^RTfRTf^r 

Enthalpy of Vaporisation 

<?’*? ^T^WfiSTCI 'Q <j|^Tb»i yf^^t (71 C^H vo^«l ^IIC4 I V&MHId]I 

^Ivjplc®! ^C 0 !^ ^f?I <5lcVb I ^5T^t C*fWt e R) 11 *t% C*\(A\ 

^ 1 <pc°i va il^^ € t <il* , *Tl's? v © ^511 

^5®t S WM *5{tHlW « 1 atm 1 Oft* (mole) ^US & 

cw ~s*\ 40.7 kJ ^ ^ 

31.37 kJ I 

H 2 0 (I) - > H 2 0(vap) ; AH(va P ) = 40.7 kJmol -1 

CeHg «) - > CeHg (vap); AH (vap) + 31.37 kJmol -1 

R.iv i «n^rrRrf^r ^rr ^r»«rR ^tf^F 

Bond Enthalpy or Bond Energy 

^T?S8t 8 *Ut^R Rf RT^R RR3RTR CRtR RRfE<R «UR CRtR R^R gfll RRRT^R RRPR tflR^ 

filRR «HR CRTR R*RRER R^TR 6.022 X 10 13 ft R*RRER CRE« W RRRT^Rt ^RER RfiTRR R?TER 
CR RfiTRTR R? R%R fiTERlRR RR , RlER R*RR tUgRTRft RT R*RR ’W RER I 


l~j+ -RTE^TfRtR 

^ (r. 

1 d(1 ) ^.br t 5^*^ f^ 4 n I 
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I <7PR CTtoRl M-N aTOtfit C5S8 to M « N aTOT^at af?ia® TO, 

M-N(g) -» M(g) + N(g) ... ... ». (2>) 

4TO M-N a**TCaa afo ®£a (i) ftftsw 4^«fRB, AH 43 TO, TORT 4 M-N a*atRa 

4 RaraB aar 1 a*ro ^«mtos AH 0 TOt 3W R^TT 3R I 

ca to BfiRna 4 r«irB top# Bata Rat am at, aro 45}«naBa riaiwj arcro Rfoni 4aaiaB 
Bara a^at tjt?i i 

(r) wi ^rtrB aaat ? ca ctoa a*ro 4^«naB aaRi Rare ^ww 4^aiaB 4ai 
a*ro aW^iS! catrocaia aaat'iiRa't 4 r«ttrB amia Rta a**R to«tirB tori tot am 1 4*ft catot 
4a*#R 4as ^fm a*«R «tma ; *r? a**R 4^«fRB - tonro 4 ^«tpiB + a’RR RRP 1 

.•. r**r 4*}aprB * [ vS^rrr 4*)aiaB + aaai^Raa 4R® ttT 7f'ii + a**H R?arf 

fcamsaroa, ch 4 4r c— h a'RR 4P}«naB Bara Rat air, 4r?ro Ba^a Bto atsfite aca 1 

(i) C(Stmlt) -» C @; .-. AH =717.02 kJmol- 1 

(it) • 2H 2 (g)- > 4H(g); .-. aaat'iroa ^ataB, ah = (2 x 435.5) = 87i.o kJ 

(ill) 2H 2 (g) + C (HWI$I>)- > CHj(g); .-. #R ^JPjaiaB, AH = - 75 09 kJmol- 1 

aroR CH4 (g) 4a Bwiwm caam ; CRttg)- > qg) + 4H(g) 

.-. cH4(g)-4a torwR 4»jaiaB, ah = (^^ai^ro 4^ataB + aaai^aa 4aapiB-R&a 4^aiaB) 

= (717.02 + 871.0) - (- 75.09) = 1662.11 kJmoH 
*T54a, C-Ha*TO4aaiaB = (1662.11 +4) I C3Ca^CH 4 -4 513ft C-H 11 

= 430.53 kJmol- 1 

ca to cafta c— h a^aa c- o ar, c- c at tot crr a*ro to? y>ima a*ro 4^ataB 

BaBB® aBrot# amitaj Bara Rat am s 

a*TO 4R3 trB ah = rBr (sirs) 4a fcaBtro 4^amB + totrj ctoa Raat^roa 4^amB - 
caftaa aiR 4^araB - ( c-h aro 4^jaiaB x c- h tor tout ) 

(a) a*ro a m rcar BOm 4^amB Bfo : aRadtoB 4Rft BBS a**R^#F am 

tor i 4a $aa Rea ca crm catcaa Bfsacaa a^*R *if^ ca^a* ^Saarcaa a*ro *il^ Bimia 
■^ca fa%m 4 ^«trB toa a^at ata i 4 a^afaft ^*r® TOraif) a*aaB B^ ? arBm BBacro. c^car 
aunaTOtatai 

®Riro*r io i BhBRo BBmm a^R al^ ajaam ^ca Bf^at—4»(aTaB l^rta ^a i 
CH 4 (g) + Cl 2 (g) - > ch 3 ci + HCl 

caaranmc-H aroal^ 430.53 kJmol- 1 , ci-ci aro a% 242.90 kJmol- 1 4at c-ci 
a*roa% 328 kJmol- 1 1 h-ci a^roat^ 433 kJmol- 1 1 
TOiaR: etws Bferrta a»ro 4^ataB Ba^a ! 

Bl^ro Bcai^a (kj) t<?am ftort^a (kj) 

4C-H 4(430.53) = 1722.12 3C-H (3x430.53) = 1291.59 

1C1-C1 242.90 1C-Cl 328 



toat-4^aiaB, AH = (1965.02 - 2052.59) kJmol - 1 = - 87.57 kJmor 1 

fcaiaaa ibi aa^raa Warn Tta 717 . 02 kJmol- 1 , h 2 4a aaat^jama ^ta 
435.5 kJ moH, C-C a*TO 4 TOtaB 343.9 kJmol- 1 4a^ C-H a*TO 4aataB 430.53 ajR 
twiaa a?*iia ^a Bata to i 

TOtaR* twcaaa?4a fafrotfro^a s 2C(s) + 3H 2 (g)-M^Hgig) 
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sTPrrafsfa 
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2 mol ^tf’ll'ai ^itB 'Q Ml H-H ^**R CSU& W I 4^f& C-C <3 

C-H I fttll?! tiPWWPl fa® 4 ftftinffi ^WCC-W <fTsTt ^C?f^ I 

2C(g) + 6H(g) 


3 C*n*T ^USjIcetCHS 

^•R Rc<ll«f*i *f% (AH 2 ) 
2C (g) + 3H 2 (g) 


2 csrm 4i^c»i<q 

(ah,) 


$p4c*M 

^UR’Ifo^a) 


2C(s) + 3H 2 (g)(fifo?FP) 


ah(c 2 h 6 «*wifa«M) 


h 3 c-cHj( ) 

(x&ti ^ai ^rnfit ifRsrmft fta m, ah = ah,+ ah 2 + ah 3 

AH 2 ^ *MI'$|^ "SIH 'Q AH 3 <4?I , Hl'$| < P ’*TR 11 

■'jwslV^R t^SsJC 9 ! ft?TR <??ll Tlt?I - 

fawlqj! (kJ) 

2C(s)—»2C(g) 2x717.02 = 1434.04 (AH,) 

3H—H(g) —» 6H (g) 3 x 435.5= 1306.5 (AH B ) 


I'iRTR AH, « 


$<m f^*rt^r (kJ) 

1C-C 343.9 

6 C-H 6 x 430.53 = 2583.18 


2740.54 

tow, 1 cm $wr?i 

AH = (2740.54)- 2937.08) 

= - 196.54 kJmol- 1 I 


2937.08 (AH 3 ) 


^*«R. 

kJmol -1 

^■R 

kJmol -1 

H-H 

435.5 

Cl - Cl 

242.90 

H-F 

564 

0 = 0 

498.4 

H - Cl 

433 

0 - H 

462.5 

H-Br 

366 

N - H 

391 

H -1 

299 

C-C 

343.9 a. 

C-H 

430.53 

C = C 

615 

C-Cl 

328 

c = c 
c = 0 

81^: 

724 


b s«. 1 v£r^vfi^r&m -3T^m 


f$r*p Pic.tf-1 ^c-a -Rt 




The Sign of Change of Enthalpy does not always Indicate the Direction of 
Spontaneous Change 

CT sMIilPW RQ>fjl <i'og*^\£'o|(,<q Tj^fUvo ^ l 'ol(. k ls1 3T5I twwa ui*jMI*iPls 

ah ’•Hrcr* 1 cw ^ w, 'sur^ra 8pisH ^sn ah m m 1 
*r«tt^ ^ 71 $ <r v iQ<^h ^sg>^ 1 c*ph 

c¥cu <#?«hi^q i Sm^R^n— 

8* TO im (HI-88 









































Updated Bangla e%5o^^l^: i W’J^WTlf?bo®<.com/tanbir.ebooks 

^staatatta <5trreaifaat atreaa ftc*ji«n atat n 2 « h 2 ana fcaa^ aa ^at 

4aai»lft afiWfc «H1^ aa I 

2 NH 3 (g) -» N 2 (0 + 3H 2 © ; AH = + 92.2 kJ 

44 $a i ca Rtawa frs Wiliam a^s^'sica ftwifra aca so 2 ana « o 2 fcsa^ 

’fw i ^ ftfeata 4^atnfta afaa^n am^ i 

2S0 3 (g) - > 2S0 2 (g) + Oa (g); AH = +192.5 kJ 

[ ft* g* sp^sara^5tnaimaft^ nfofanna ^iica^ft an n%’, g areai c^r R&aia ag 4a 
ntn nrai^ aw$ fafoaift aca ; n^at an 11 ^sw 4ft a^ntn at* ftwatwa at$w \ ] 

h.^o i va *'*Ji , d^*i Ta r*r»«rT -**t1^?r 

Importance of Changes of Related Energies in Determining the Opt im u m 
Condition in Industrial Process. 

ftftjj ftn aaaatnta aiamft* ftt&aia ntarea fa%*| catn tBaataa ^at an i ca c^tn ftw c^tn a^t 
fcaamnt nacirea a^ ■ant na, w a^fftca nnpRsa aa aaw caft afitoitn Kama's Rc*i<< i 
ca cata fta aiaaiaia aa^at aw 4^ft aa^at atta, ca *ic^ cata ft foal amtw -^cocfi 

amaa 'aa’at ?jfft ani 4 wat 'araa at^a $aa i 4 anarea ftfaaja ftt %3 at^a 
af^aa^e ^fat ataa aw i ft a caw are^aa fcanmwa wai ftHana Vtanfoa nfta* 
ataatwa area^ft $ntaaa ftw caat an * 

(a) caaa ftftmi* dpprtnfta nfoatfa aratata, ®a ^aatsna atwa Tarawa aaaat ata aa 
an, afts jj$an law ^ftataaa 4^ft ^tantatt cacnfttf® an, can fcaatnwn aaa?n ata 
aa at an, atata Tarawa can cafBivft 3 ® an i caaa, 

(>) nh 3 ®aataa t mtdStwR « at&stwR aca qj i ca i ftn i fcaatnn 4asft ^sreataatft ftfrnt f 
4r*c3i ^mai artra fcaamwa cacat 400 0 —soo°c aajta^T maiart aia^$ aa i 4a caw ^a 
\staaian aia^s aw ftf^aia caa ^a aa area, 4a crot ^taaratra arreaiftata a^aat ^<*,araa 
'awa‘^a ^s, aaw are^ i N 2 (g) + 3H 2 (0 *=*2NH 3 (g) ah = - 92.2 kJ (at, ^e.ikJmoi- 1 ) 
(*) HaS 0 4 *reaf^ so 2 aiprea ai^a 'aftre^a atat ^5 aw so 3 arrea 

alba's aat aa 1 4ft 4aft ^icaKatft ftftatt 1 

2SO a (g + O* (g *=* 2SO a © . AH = - 192.5 kJ (at, -96.25 kJmol" 1 ) 

4cacaj ^mat atsi , i> so 3 ®^atawa 400 - 540°c ^taanat aia^ aa i 
(a) ca aiaiafta ftres ^reaa cataa a ^reaa ^iamaaa 4atfta area Saaraa atft, w aa 
caw fcaatf^s ^5ta aaa^f ^sreaa cataa area araara aat aa i caaa, 

(i) ammfta ftw ftwa (CH 4 ) caca ftam (ch 3 oh) ^aarna ftwH 3 ^ area aat aa 1 

ia.atas CH 4 (g( + H 2 o(g) -> co (0 + 3h 2 © ah = + 200 kj 

^a ata s co (g) + 2 h 2 ®- > ch 3 oh m ah = - 96.o kj 

aftaaa ac® ba ata ^laatft 4ai aa ata ^reataatft 1 ^rt ch 3 oh S's.ataca ^sa areaa faftan 
awtatft allana mreat aa 1 ^aa aa area ft<fe ^taa% ia area ataata area $aama ata aatwt 
aa 1 

(a) amraft-4 ftftaia ^mtft cara ®<tatft^ wt% ^aamw aiaata a^n aa 1 caaa 
aatat aaca ca ^taa% areat ata, ^t aiaata aw ftgjs, a^ ^«.ataa aart aa 1 
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smrafa? ftftiiiti b%?t o8<=i 


O BtBTBR4 BfW^i t ct bRs^wb wt <pptb bbtc^b b^mb ^btbtb <e b$t b$h b^Rb 
* ni bRb^b Bte 4BtB , g < f b'sb RR$ 4bi BBtipfl aRgf&s sb, 4tt4 iin^uiPi^ bib i 
srepp bibibR* ■'if^-q^ci 4gBT*rftB bRb^h Btft i ^®rc*m cbtbb bt b^chb ®bb RR 4cb btbtbRb 
3R<^Ht4gpsttawwffii (b) 4tiBtsBRl afWn (s) 4tBBtft b Rb^h i 

O 4TCBKbRT BRs'tfB s (Pi bibibR* bR<Rmb wi 4Tb *t%b $<^Bg sb 4Bi RRbi ^w<i 
^TTOT-^J BIB 41(4 vslC^’il^l BR^Rb OT®!1 

© 4tBsrft BRs'tfg t ct bibtbRb bR<Rw< sbb 4Tbb% <biR 4 sa 4Bi RRst 

4TBstirt 5tB bib 414 'oM^.iSi bRb'Sb <jc*i i 

© 4B«rmft WS C4tB Pu^M* 44reftB *tR (U) 4S BTCB PV*t% CST3 43TCB (PI *fR 

sb 4 tc 4 RipSwb 4 g«rmR bt 4 tB be*i i 4 t 4 h bist a 4 f*t 4 bt sb i 4 g«rmR 44 f& 4 iB 3 'ftB 

4ltB*P4 44ft*!, 43 "STB BtBB $B3 Pi'^s 4C3 Bt (CSSB W33 ^wis BJBUT) I 

© 4tB 3R«Rt»ifl »u44 * jjMIaIW RR><j|i( voM*!!^ bRWb BTBT3 444 Sc°S s^B (Joule) I b 
C4|B> Is'jjR*? R«^ BRt4J b R^'s, jJslR's 43t*l CB BlWlB *|R frttlR'o SB, 4lC4 b 
BWI RRatS4TB 3 R<Rmb 3RBI‘1t4 ftwi^B (kJ) CB3T SB I leal - 4.184 Joule I 

O RRg ssctb 4 tB bRs^h : aR^sra s?h sg-Btcr 4 tb bR«Rbc 4 « RRg 4 ib 4 bt 

BIB I PPB - Bt’li'i 41B, HSH 4TB, STT*B 'SB I 

© *Rb 4TB l BBtB Ww C4H CBftBB fcBTBIB <PK4 43 44 (BB fcBBl*F!4lCT 

4ggmfa (H) 43 (Pi bRb'&t st& 'srw ctHRs <t^r 'sta bt «<pprmRt bb i 25*c 'sraBtarm « 

1 atm Bca ^ H‘f^BI 34H m I 

© w 'Stn i Rflfa 'SBIBan <3 1 atm Bt*t 1 (BB C4B (BtRl4 Bt (BtfW *BT^4 
<MC»1 i^B«fBPB (B BtC, 'St^B^l 'Sta BT ^^fBR I SBf*t 

C4B- 44 (BBC4 'SlRlWW ^iB^tBf 5 !? (PI *|R^4 Bt& ^ 

SBII W'StaBtaJBt«fTBH ifppTBPt BBI AH^ WI SBB Wt ^ I 

© gB*t bh : 44f5 Rf*W» 'SBBaim aRBN gBw 44 bb g^4 g%^s 4B g^*! 
SB^S 43T SS (iBl'Stt'S ’iR 'BBt 3B4 (PIB PR4Q '5T%?I'5BBB C4B 'iRWH BPIBT B BB 
5B*t 2B^5 4^5 'S'fCBjI (PI >1 RWh BtU 4|c4 gCBI 3B*t 'St’t BIB ' 

© (2MBB Stt t 25°C '5t , lBt3im 4R^5 SB^ l mo l H <PF BBt45t ^ gB*t BBI STtR^ 4tB 
1 mol BtRB B)9BlB 4tt*I (PI BRbT*! 'STB SB, 'SR4 B*PB 4TB BT BBBB 4gBBR BtB I 
B4B 'o)^ 4 R 4 <3 'Fig '4TBC4B SMBB 'STtBB BH BBR 4Bt'5T —57.34 kJ I 

© CSJBB ^31 * “ BR B1bRs 4 « CBB BB^BT RlB BTC4 4CB C4B ?TPTtBR4 RI^BT 44 BT 44lfB4 
BTCB BAIR'S CSJ4 BT C4B SfR C4C5^ RRbT 4 'JBBR BT RRbT 4TB BBTB BT4CB I ” 

© B*BB 4^BBRf Bt B*BB B% t 1 CBB BBT^ B'^BTB 44R RR*5 <»BHt4 CSTO ^ BBBT^[ BT 
^Bt4 BRB^B 4BC4 (PI BRBfB B^ B%B BOTTI4B SB, 4TC4 B*«H B^BIbR Bt B*«R B% BIB I B*BB 
4 7 (BT 9 lRt4 AH" BlBT 341*1 4BT SB I CB BB RRBTB RRbI 4»(B1bR BBIBR RBTB ‘Mil BtB BT B*BB 
4gBBRB BTSTIPII '»lciS RRBT 4*lBtBR RbIB 4BT SB I 


4 *IJTtB BTt 
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b I (R*) Rt ^5 R|*f RRT$ -#t *JRl? . |i|. (51. £51. *ooi, *o»i 5. 

ft. (51. ^oio; 5. £51. }oio; 51. £51. }olo; 5. C5I. }oio; ft. (51. }oio| 
(*0 OHtQ <R, ftRRRCR fRfRRf I'RVftRpt *|Qr^C*R RRR I K(5l. j 

5. (51. }ooi, }oii;5. (5t. ^oloj (51.5ooi, ^oil;ft. (51. 5oio; 5. (51. ^oiojft. (51. }oil] 
(*t) Rlvtf ^SPt RR I [R. CRt. ^oio] 

(R) 'W Rt*uc») ’MtU’ -SrI'S.sH^, RTNlT I [ft. (51. 5oio| 

l R 5 ) ^t*l s*iRc»is 'Q 'iJH'ilws R^\s iflR?, rjI^jT ^R1 

(R) C5ERR $5 Rt*t RRf^Wt ^3|fi> f^5 RR 4Rl$RR?HR^RTr*tn RR I |5t.£5Uo>0! 

\. (5t. <oloj5. C5T. ^oioi ft. £51. ^ooV;5. (51. ^ooi, ^ollj5.(5t. ^oioj5t. (51. 5ooV] 
(*D sRRIRR « RJRJT RR | [fft. CRf. *oio] 

TO rt *r«t *tfeR crrr R&5IW ft%Rt rstr rrss rr? 

^ 'ROTlMI ^R I. 

®i <$& cRtotR *6*5 *t«Rt tot rr, $rrr«pr c*r i 

w RI3»«i fftfora *NfcR rr rr 1 «nfft ^jwfoflifciR 4 I<sim 

4*}Rl*Tf®t l^fa ^Rt RR RIT ’SIIWlHl RR I 

8 1 (R) iimwftt WR^tf5f? [m. WT. ^ooi, <Rt. ^OOV; 

1>. C^t. ^OO^; ?JT. CQ T. ^oobr; t. ^ 0^0 ) 
N) ^ ^lRfr?R aw ^5t®t SR 5 ? <^R? [St, (51. (51. ^ookj 

ft. £51.5ooi, 5oli; £51.5oobri5. (5t. 5oiij 51. (51. ^oii] 
(«t) ‘^^1^ « sm^w^R-srH ^5R’-<^? [ 5 . £ 51 .^ ft. (5Uoioi 

W NaOH «HF>45 S)*RR RTR RIRTRR RR (- 57.34 kJ) 4R CRR CRftf RR CRR? 

[ 51. £51. 5 o<A; 5. £51. ^ooi, ^oii; 51. £51. 4olo } 5. £51. *oo>i 5. £51. ^ooi, 4oii[ 
ffl «WI*ilsR'o)« d^Fitvo ^fsr ; fl'»TC^ 'Q TtBR SR5R ^t*t f^<hj 

«»i w 

W 4 1*l( e R 5^*t ^IRT ^IR ? 

II 

W ^*R ”1% Rt Rtw ftfon ^<51®^ #t? 

\r I R««R ^sftRpljJ RRHRJ #5tt4 ^<51*1^ W1RR, ^Sf iSH l 4<M*14 I 

^1 a*RR 4R«TRftR Hklc<« #5HR RRfl^g«t <XR«n®lftt t^RR <pgt RR? 

RRt«TR S St»RR •fl^'JltRpR RRRRJ ftORJ ’Rl^ <H^«HRp| ftRR RRt RR | 

^TRS*t R^*t, NH 4 OH <3 HC1 4R SP'RR fR^Rt fRR^R * 

NH 4 OH + H + + Cl - = NHt + + cr +H a O; AH=- 51.04 kJ 

NH 4 OH t^3RJ ^QRR «nfl» RRRJ RR^5 RR ; NH 4 CH ^ NH 4 + + OH~ 
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RR>itlit 


V98^> 


^ 4 ^«n®tf«t = ahj o ftfsTtra *rtw Picnic Rfomfl; ftPicst sj«f^rra 

wtffo aw ftfasgt •trout stra i 

H + +OH-+ cr =H 2 0 + C 1 -; AH 2 = - 57.32 kJ 

<st?ra ^an^nf, aHj = aHj + ah 2 =- 51 . 04 + (- 57 . 32 ) = 6.28 kj 

.-. NH 4 OH 09 ^efRlft = 6.28 kJmol ' 1 



hi jTpmtf ^1 

^1 R&«i o RQ^i ShK*h*r'!> ii(,»ii&»ii 1 I'^t. c^t. ^ 00 ^ 5 . 5 . c^t. ^oi^j 

C^t. ^oo«», ^ohh;f*t. C^t. ^ooVj?It. C^t. *ohhi^. C^TT. $.oho; *t. C^f. ^oho ] 
OI ^T*t al*t1fil*W J i51 < M e t ^t ? S*ils.s e t 'Rt'O I 

8 1 *rro % (?) f^n^ofi^, (^t) «t^ in^naiPt, («o <i*^{M*«t ro wt 1 

<t I (?) 1 R *1 ^t*t ^t ? [ Ft. C^t. ^oofc; 9. C^t. ^ooVj 9. Wt. ^oii] 

(*0 ivi Sort ^?t 1 


b 1 


*1 

01 


8! 

(t I 


fcl 


g) 

^ ‘ ‘ 


«rc?rr*r H^^st 


~d) 


Rufttsfts NaOH aj?j »t$H IViM ^31 

Na(s) + H 2 0(4) + aq - > NaOH(aq) +^H 2 (g; AH = -410.03 kj 

H 2 (g)+|Q 2 (g) -* H 2 O(0 , AH = -286.0 kJ 


NaOH(s) + aq —> NaOH (aq) ; A H=- 55.65 kj 

[fc* AH = -640.38 kJmol- 1 ) 
HCN aw NaOH <09 SJTO ifispfWft -12.134 kJmol- 1 I HCN <09 <flp(«ft*lR 

99? . [fc* AH t = 45.206 kJ) 

wtflPrtUPlH (C 2 H 2 ) <09 TO 9\9 -1300 kJmol- 1 : COatg) « H 2 Ofo -<09 *tfcf ^ft^t 
-406.13 « -285.85 kJmol- 1 WlPritPlCTS *1^ ^«tmR f^TRt 99 I 

[fcs 201.89 kJmoH ] [ Ft. <0T. *ooSk] 
fil«l*MTO TO - 902.83 kJmol- 1 ; C0 2 (g) « H 2 O(0 <09 TO WRTCSI - 406.13 « 

- 285.85 kJmol" 1 SjPl CHJg) *BI *tfct TO H*IW 99 1 [ $ * -75 kJmol" 1 ] 1 at. «t. *oo* ] 

(?) ^Ttwr^F, « ^niytqw to TOwPm to -1109.17, 

-394.55, - 297.39 kJ CSz 09 fa anTOft ftfa 99 1 _<&*« +119.84 kJmol" 1 1 

[F. C^t. ^ooV, ^oho] 

(s() sjrf^ Wt^mWT^F, « J1 l «Uf l Ca<l TO 9K99 -1100 kJmol" 1 , 

-400 kJmol -1 295 kJmol -1 ^t^t vslvih<H^<.'ss ^T 9 ! ^5^? 

[ ^8 +110 kJmol -1 ] [ R C9\. \o) 0i f. «I. ■^oo'Jsl 
9fa « ntf^ aHSfPtR sjsrt3^ -393.1 kJ <Q -286.0 kJ 09*. 

(CgHe) 09 2W*t TO 9)9 -3266 kj ^t?I 99^9 aH«t1»lPt R<ht 99 1 

[ fc* + 49.4 kJ] 
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<\ I ^5H -890.3 kJmol -1 ^ 1335.45 kJ < wit vo ^ 3R (CH 4 ) 

>5^1 STP C$ ^5 fatfR ^fac^R SCiHeM ^ ? I$s 24 g. 67.2 L] 

[S. <Rf. \oo* } H. <RT. Aoob>, ^obb;^. <Rt. *ooi;lR. <RT. *ootr;ft. (St. *obb 1 
VI (C 2 H 2 ). H 2 «tWH (CjH*) <« TO WVIWCT-1299, -286.18^-1411 

kJmol -1 ^E*T CaHa (RE 5 * C 2 H 4 Rfotll I l$* -174.18 kJ] 

*1 «GtPlfl^ ^ftOpETOaffn'l TO TO VIWCT - 871.5 kJ,-393.7 kJ <«l 

-285.85 kJ I 4 wuifonto <flftCWJ *|5 r W Pffa ^st I l - 487.6 kJmol -1 ] 

[Ut. «I. *obb;^. C4T. ^ooVsft. <Rt. *oo«t; 3T. <Rt. *OoS>;R. «t. *OOtr, *obo;ft. <R1. Aoofc 

bo I CRtfg) . CaHe^, COa(g) ^ H 2 0 (g) (flS 2 Rt*t *1^ 4R«TRfa TWINES -74.89 , - 84.52, - 
393.30 «STO. —220.20 kJmol -1 I SR^J 'bltld J ilAI(.*IJ IVlM ^RlPl CH 4 l *R<, CaHg 

»blc*i<i RE*U C^HfS Rfa? §3^% RTMJt I (?TT. <Rf. \ooi ] 

[ $* CH 4 >*ra TO 'm -47.43 kJ/g. C 2 H 6 <«TOTO -45.42 kJ/g I ^5j*K CH 4 'arf%^ 

$3ERt^t) 

bb I f^EB 3*^3 '$3J <RE^ Slfc ERR C-C RTO f^fal WI mt^Ml C-H RTO '■1% 416 kJmol -1 

2C(s) + 3H 2 @ -» CaH 6 (g) AH = -84.67 kJ 

C (s) '--> C(g AH = +710.70 kJ 

Ha (g) -» 2H@ AH = + 435.90 kJ l fc* 317.77 kJmol -1 1 

b 1 ct cro 3te<^w ^*fwora *n?n Rre ^tc«ra *illi^ res i w<im ^ 

^$13 3Rls'£'i(.^ AU ^RT, AH ?Ttf*t 'JIjJI 34 M toI I PiSj^lfi Pi&fl|}|'Q ^IC’to SuPljR nco I 

(4) Pi$j?lii ftfofll R3 I b 

(3) ftfasm ^t3 rre® ■#) ^pt? au « ah inft ^ft?r ’src*rr *rr^j ft? jiirihPi* *r%3 
"#t ? 33 r^st (?N I ■b. 

(3) C*l, TO3 f^s?n ^T3 f^TC^RI ^*TR I ^R 


AU« AH’RR « 

W) ■ iiR«fRPt (AH) <m W<!ri ^mrt ^ I ftwc«w ^ ■A^WRR - 890.3 

kJmol -1 1335.45kJ Wt ^ZCS C^rR SIR toR 3lR ^ STP (^5^5 

RlUlS IRC'IS 3wl«r # 1 ; ^51 viR«fRf*R R^»t ' S IE'5 i^^Nl W I 8 

A I iJPmift* 39<^EH ftfeg STO?I dWlWPl RtSST OT9TIT (W ^»»R ^ Rt 

i^RSfRf^t, 2R13 ’li'i >iR®fRpt, SR13 fa&fll I Piet) ^f3 sMIkPi^ •'i5) < m 3 cull ^*1 t 

Halgl+^Qz (g) —»H 2 0@ AH = - 244 kJ mol -1 

W P)®Du Ws«ih ftfasm - b 

0*0 ^5 ^5t3 RT <iR«mf 5 l W5 (RRrm? ^ ■STR ^ «R1^ « ^3^ ^ 
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arcfaPwftfeaia -*t%a ?jaraa ^ 

(*t) TO, SW«t ^ 4aaiafa -ft? 2W*t *t^R 4H«ftaf‘ i t 'Q aaa ^«ft»rf»(<T >ihic»jj croa 

yfc w - i o 

W) waHws a**H H—H, 0=0 tim O—H 4a *f% aaiaTO 435, 498 « 464 

kJmol' 1 TO i!H<fl»lPt AH4aaR SPltt ^a I aifra ai ^aa TO 40 kJ. 

H 2 (g) + i 0 2 (g) —» H 2 0 (/) AH = - 284 kJmol- 1 

“SfTO ftfa^a AH 44 H 2 0 4a C5M 'SRWfm 'SITOfH afoa fcaa faga 

“PM r—4 y '■'vo]v51 ; a^a I 8 

[$tgaj v o (.: < r a 'srsrafM a% « h 2 o (/) 4 a arsrefta *rf^5T at<$asj 40 kj.] 
o i ' a tf^(c'®r*i * 1 $ »tt i at^ta jliit,'® sjt^1%^ *iji*i ^tnt^sa sjaf,'® ^a i h4,h R&sif) ^ta 

*t%a 4^a^ca aai*#.« ara^s aa i h 2 (g) * o 2 (g) 4a w atft ftfoaiffi 

mijirere Pkni>$ '^ , 'sic < 5 caat ^a % 

(A) H 2 (g) + |o 2 (g)-»H 2 0(g) AH, = X kJ 

(B) H 2 (g) + \ 0 2 (g) —» H 2 0 (0 AH 2 = (X - 40) kJ 

^5?i to hwuiR 4 ftfeat care ■gnfc ca, ft&a*« fcaarcaa stro *tfca to 4^ rete 

«M*lllTO ftftam TO AH <49 TO feg TO TO I 

re) TO^asaaafoft? asa ftfeata to af^a 45re3reTO#'Q^fiaja^aai b 

(a) fITO 4*^4 laPt ? ilgios ^'wlb'o aiTO^a* RlS’^lfts ^T*f nMlnPre * 1 51^*1 C*ra I 

(«t) -sit®, AH, « AH 2 43 TO «t«Ht a*a I 4TTO1 a*TO *ffo H—H, 0= 0 « O—H 

TO aaRTO 435,498 « 464 kj mol' 1 I WlfH « ^Fia TOT$ (?W I « 

[fc* AH, = 244 kJ, AH 2 = 284 kJ] 

fa) TO, STO *tfca TO ^t? qj l frlfo 4ftft, « H 2 4a TO JWWI 

—871.5kJ, - 393.7kJ 4a<.-285.85kJ I 4 TO ®*TI^ care 'a|j[Pif&<* 4^(053 ^ TO 
aai 8 

8 1 ’iStaMiM KNO 3 4 asaa^ta l^^feia^ar 10 .ig KNO 3 89.9 g atf*f^s caat 

caa atf^a TOaian 32°c cacas 23.5°c wm. 1 ataa to hci (aq)« NaOH (aq)« 4a aw to 
- 57.32 kjmoi -1 f^^fa 4 Csr i Naci 4a c^i-n t^ol^c.'® Re'® «tjic*m aia^$ 

taroa aaa ^ta aiaaia 4ts^. i 4aa arataf^^ t^&ata 'sM*il^s ^ai^sa atB^ i 

wgaaTOfl? ^ b 

(a) TOaraat^«TO^ft1^^?$ataa e taT'Qi ^ ^ 

(a) are, ataaa ^sta ^? aaa 4l^T5« aaa ^ta gataa aaaa ^ata- 57.32 kj mor 1 ; 

HF (aq) « NaOH (aq) 4a 3W TO - 68.8 kj mol' 1 ^a (?H TOlt a^a I « 

(a) ^tarea amta-^a kno 3 4a gaa to ^^kaa a^far « aaat a*a i wata 
aatawpamtaHa, co 2 (g)« h 2 o (g) 4a aia to aa®re- 278.1kJmol- 1 393.5 kj 
mol _1 4at,- 286 kjmoi' 1 ^ ^Hc»is F5a wta caa a^a 1 8 



































off* 

b I 

*1 

Ol 

8 I 

ff I 


{PTTCR-SM^l *tat 
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'tf—b MCQ • (Simple MCQ) • WH 'Q 

c<p|»trD . ’llPlC'S g%^5 9 ffft 5 t?Pl *?I ? 

pp) KNO 3 (*) «WlPMk ^5 («t) CaO nO Ca(OH ) 2 

'AlWI^II^l ’llita'£c»i Pi cm c<Pl*trS ? 

PP) *1% ^ • pf) *1% TO (*1) 'spsrafH fcp «ftn? (a) CfFfi ^ 

®t*t-ftpiteM ftf&lltl <^f& ? 

pP) pt) ^t 9 ! ^ («t) 1 ®l'oj«3l < t *1% <fR^ pi) c^l*tlt 

smg ftforra ati>? 

pp) 'ffPt Cflf^S pt) * 1 *f *?t (St) ah *?r no av = 0 

Pkw C4HH; ^art 9 ) imififa ■M?l < ?iq e t ? 

H 2 y + ^ Qz© —» H 2 O(0 AH = -286 kJ 


W H 2 0(/) —»H 2 Ofvap) AH =+ 40.7 kJ 

(*t) C(s) + Qztgl —> CXDa(g) AH = +393.5kJ 


nO H 2 + Cl 2 —> 2HC1 AH = - 281 kJ 

® I fttRJ C^pffU *Rpn^WH ? 

(*) C (sJPPt^P) —» C(g) AH = + 712.02 fcJ 

W H 2 (g) —> 2H(g) AH = + 435.5 kJ 

(*t) 2H 2 (g) + C(g) —» CHjlgl AH =-75.09 kJ 

no CRt (g) —> CH 3 (g) + -H (g) AH = + 427 kJ. 

*1 «Mi gfen c^ppift to? 

w *fiwpi*si*t no ^ 9 ttc. 9 ft^ afo?n («t) tspt^ift afo?n (a) ftmun 

V I d&iil Pltbd ? 

n?) <a) afem t«t) wc’m 9 ^ no afort 

*> 1 ^3 ‘ill 5 !® * ^3 ’w grom sprr fttam ?th - 

0?) + 57.34 kJ mol - 1 -57.34kJmol - 1 

(a) -68 .6kJmol _1 ^J) 55.14kJmol -1 

bo I ftftillil t^?T^ « ^5, 9 ftTOt TOJ Tjn c^tgf&a? 

np) (a) 3 *«h * 1 % (*t) af% *t% (a) 

bbi c^tgagrttfsi 1 moi®i3^ 9 rtgHCTMc«tc5p®<! 1 9 tg^n5CT^Ta^ < s, 9 tg^?r,®t^'ft3w? 

. (a) 3**h® ta no m nof^wr. 
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sTPiiiift* *tf^3 ^*rra3 




i3l 

iOl 


i8 I 


iff I 


i I 


*1 


® I 


81 




fa) AH = + 1 kc fa) AH = - lkc 

Cl 43 '3T3%3 313 fal^lS 3C*1 ? 

W AH = + 348 kJ mol -1 

fa) AH = + 494 kJmol- 1 

Na *iRT 'a(l«^l<wi‘l 433J*lf*l3 313 faF(fl>353? 

fa) AH = + 494 kJ mol -1 

fa) AH = - 760 kJmol- 1 

333 VIC34 313 353? 

fa) - 393.5kJmol _1 
(*t) -57.34kJmol- 1 

«r-i Mcg«aaft 5 ?nr!*t i i i *t, 31 3 ,v»i 
ii I * 1 , i*l ^,iv»l Vi 8 I iff I ^1 


fa) AH = + 4kJ fa) AH= -4kJ 

fa)AH = -348kJ mol- 1 
fa) AH = - 494 kJmol" 1 

fa) AH =-494kJ mol- 1 
fa) AH ■- 760 kJmol- 1 

fa) + 393.5 kJmol- 1 
fa) - 157 kJmoi- 1 

, 8 1 <1, ff I fa, <1 fa, V fa, i I 3, io I*. 


fa-*MCQ S 3 ^Pl<!bP| (Multiple Completion-MCQ) 

8 'aiyihl « fitWW 
afefl) 3*133 fof& 3 if& 33 - 
(1) T5lWT<fat% (a) V4M4ISI Qll) AH *31^ 

353? 

fa) (1) « (111) . fa) (ill) fa) (11) , - fa) (1) , (il) . (Ul) 

<p|4i*i 333 3*1 t C (s) + 0 2 (g) —XX^tg) AH = -393.5 kJ 

(1) 1 OT13 C 431 1 531*1 Oj ^ RQ»«I« 1 531*1 C0 2 33I 

(U) 1 mol C «1 mol0 2 43 ftfellN 1 mol C0 2 « 393.5 kJ W ^*$331 

ui) co 2 33533 3 S 3 lipfafaPi ^ti^ i 

3lJfa i&53 353 ? 

fa 5 ) (1) « (11) fa) (U) « (1U) fa) (U) , fa) (1) 

CH 3 CKQ + Cl 2 (g —> CH 2 C1 2 (0 + HC1 (g) ; 4 ft&3T3 3fa3 Wff * 3’fa3 3^3 35553 1 
3*33 '5l'®t3 ^5l33tf) 3 3*33 WffaT<faTfh 533313*1 % C-H, C-Cl, C1-C1431HC1 43 
3*«13 3%33fa53 430, 328, 243 431433 kJmol - 1 35*1 $353nf ft&JIIII AH 43 313 ^5 
353? ' 

fa) 758 kJ ' .fa) -88 kJ fa) -571 kJ ^ fa) 676 kJ 

1 mol H-H 3**13 435 kJ lmol 0=6 3*33 «WI® 498 kJ ^fa *t% fatfa® 

531 'Sffara lmol O-H 3*33 *tk3 462.5 kJ ^5fa-*t% Ms 35*1 Afoulil AH 43 

3R 3*5 353? H 2 @ ^ Ofe (g —> H 2 0(Q AH = ? 


■3IS*? 5*651 353— 
fa) + 933 kJ 


fa) + 241 kJ 


fa) -241 kJ 


fa) - 63 kJ 













vs<?g aataa-SWa *I 3 J 
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<t I HF (aq) + NaOH (aq) —» Na + (aq) + F~ (aq) + H a O 4 ftfeaTfta SPTSR 'FTC -57.34kJ 
. (Mw 

(i) CSlt 'amcaa p- «|lawa *tlAcal< 8 M ^T*t, (11) « 1 *TC 3 a 3^1 

(Ill) F - ^ FT^ I 

P)lM — 

m (i)« do po (i)*(in) po (i). (id «(in) pd (id * (hi) 

*t\ 4 afi) ftl&ara ah = - 393.5 kj mol -1 asn, 4 pw caian am - 

(i) fcaiTCTs «p?refH.a% < Wtownwa m *fH a%, (ii) fo&TTlfD ^IWK^fT^t Will I, 
(111) 4f'5H+ 393.5k5 

m (i), (id «(in) po (i)«(in) pi) (ii)«(ui) pi) (i) «in) 

i aarc^a *i% faSa ^ta P)w*i wi^ffc $aa - 

(i) aati^a aia (ii) ftc 9 !?! $aa (in) $aa 

(*) (1) « (11) • pi) (11) « (ill) pi) (1), (ii) «(ill) pr) (1) « (111) 

vi n 2 'q O 2 5)d e iw 300°c *mm (5s*5 ^aw - 

( 1 ) no *um fcaasj aa (u) *rontl ftfeat (in) ft&at 

j iI5^ aca - 

W (1) * (U) PO (ID « (111) pi) (1) « (111) pi) (1) , (11), « (ill) 

a - * mcq * «aa$*?Pimt: > i w 41 po «i'po 8 i po <t 1 po 1 1 Pi) 41 pt) viw 1 

a - « Meg t a$ Mtaft t 

i 1 fttaa « 'sift? *if^ar«t aftwc*w ftl&aia ?#aa«t t 

CH 4 (g) + 20 2 (g) —^COi(g| + 2H 2 0 (g) AH = -890.3kJ 
4 Rc&si (b) 'Q (•*) aisrc^a ate 1 

(i) R&iiio ca a^wywia oW 5 ! ncDc^, a*i — 

WFiaft C-Ha»«H,^0 = 0 7 7 ! aH P)^C = 0,^H-0W 

(a) Fiaffi c-h a^H, # h-o a»*H , (a) Ftaft c-h. 3ft c=o 

( 4 ) 4 ft&aiffia caara sfcarej ^aj aa - 
(l) ROwfe wnaa^t (11) lafoataa a'srefH a% > $<tfrcaa 'srsrefto 
(in) ch 4 ‘flawia'tatft^i 
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4prraft4 Mflfa 


vaw 


Picos CfFft *il2is> ^C1 — 

04) (t). (ii) « an) oo a) « (id pt) (id * an) (vi) (li) « an) 
* I 4I^ic<p C0 2 'll TOTS Tjffc *rt*rr fast OT'sffFfl ^ i 



SF 


^’3 css M C55 5 !?! 4t*t *i*iR»^s*t *]jiic4 4341*1 ^cs I tfl loin »iC'o Pi cos (i) 4 (^) *ft dCJ|< 'S'fld 
19 1 

(i) ifl4 1tl*t ^wfta T5T*t ^rcsffc'® 4t*f vmifa* *tf)4S*tfl> Pi cos cs>l*ifD - 
(4) C+ O 2 —^CO 2 W C (s) + 02 (g)—»COalg) 

(*t) C (s) + 0 2 (g) —> C0 2 (g) - 394 -5 kJ (1) C (s) + 0 2 (g) —» C0 2 (g), AH = -394.5 kJmol- 1 
(A) fowls *TtW fatRt 401 *tGRt StCJJit twit's I 

(I) Pl1*nPBniPItllft4ft&?Blffim P (30® + 5 o^(0—»00a(g), AH = 2ykJ 

(II) C*TC «fT^RI fll*miP)4 SR, 2CO(g) + C> 2 = 2COa(g AH = 2ykJ 

(III) ftfoiiw Y ism "STR — 283 kJ mol" 1 ^Pt, ftat 1^5 CO <4a *t$R ^HWmf^t ^ - 110.5k 


Jmol -1 . 

Pi cos c^ 'lfW $,C4 — 

(4) (1) « (11) (*) (11) 4 (111) («t) (1). (11) 4 (111) (1) (1) 4 (111) 

«r-« MCQ<iRr$«?prr*n* > 1 (»4(*)4 ; *1 (*)*, 




<? r 
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'©a®l-'»S«1 ga«( 

LIQUID- LIQUID SOLUTION 


2 

O RR^1^3% m?[R ^tREl 3^*t; 

Q Jffafa .^ 5 ; 

<J dli5c*Gd 3JCS3 ^tRtaTOSt 'Q ^>1?1 ^t?! 4 !} 

© arnm-ats%a caaftappp; 

O il'oH I 


tr.* I ^rii^i 

Introduction 

^iRl-^?rR t WI-T55*! 1SW«t*D?n SRR^ \ C8f%® 1^5® amt ^3; CTRa RRR^ ftat*t « 
RRRR^ ffcta I aaa asaa a^a '5(<i^U'i ftwcti aw filf^sata arc* -<ijat ^5U 'sfn»is fsfeTC*ta 
%rRT.^a* Tm m RT, ^41 CIS fteHts» maa-^saa RHa^ ftat*t .aRt raaa^ fifaWa U*m RTR ifaH 
(solution) I CRRR aiPiCi 'aulnts'kc'is Pftfla RR 4*ft> aRR^ PR*!, ’ilPk's 'suht < pkc*is PieMc* 
art»rc*mFm arflff yat aat aa i rrr^ ^aa-^aa fs(i|*i*ijpn R**3^ ftuj^a maa 'Sik«a i 
R^taRt^ RRR <jJ& 'M*! R*R '^•j^ilt'o Picatis RWI Pile's RU Rt iRat &ofi 'sst'is Pidt'la ROT 
'%RRt fcsf?t *Ot ^RR R.RR maCRR tBRR 'SlRt'S ait* vs lens ftcHc** afRRR^ f5RJ*f atR1 CRRR 
"'ll Pit's cs»tslPn at *l$naMfow PlJ3*f aa rrrr^ Pig*t i 

rtWJ maa u arcaianr maa t cste «rctfa fcaa t%t% arca w a^rta^t* cvifciHfltoiw y^rca 
*m*atara— (i) cataia « k) rotri* i ciwa wi aat^jOTa rnPi* aargaTRr « ararai* 
taapp m arc* i arca <frcaa a^a^R aaarcaa arca ftaft* r* rotrR ata»a Ra^am ar*ta aa«tRt 
caam i ^ atrcaa. cataia c ^ a a ^a rot aift %a a *rca fctsaOTRi i RRaff aart RRaff aatitf 
RatR$ ij?l'i>'® RR (4 CRR like dissolves like) I <fl RlaM <fl RR CRtRtR 'ssRc* HlPis R^*f at 
atf% *tiv5)« *aa mat aj i caiaia w aiRw aaa caiaia ^saa aj'iawtaa gfl^ 
aai Mta atR « aji®rc^taa Pi3a ■ftijfta ^aa-^aa' 5 jaa i 

aaaPTC? a^atam wi rtRaya cada cataif^ at ama iarcaa warn arc^, 

R^p^Ra a^aj «jH^>ia «aiaa aa RaprR i limt a*rcat# wi aat^ i caaa, cartm, 

«£*m, caaRm, ^a^a aj^csst^Pt^pnia i aaai. ^ f^sta ataPr^ (sharp) aa ; ^aa aat^ 

£frt%^ ^aiaacaa ataiarca Ra^tR ^ct i ^at aa^acaa arca Raa aqatc® ftij^ta i 
aaaR^f^aft^a^f cataia u wn aia to a a i ^a^ aa^ataa arca afatfta i caaa atR 
caiata caaf^a '=rcntam a«am tuar aa^rcaa arca 'aPna% i aaaj “aPRjfa” aaft) a^ af^a 
aa, caaataPig% ^aa aat^aija aa^acaa c®^a af% aa a^arca gft^s at Prf*rs aa i 
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asm 

to* firm tor 0*kro TOprff TOERfi? farm «ftre tot tot i 

^Pi^'ok-s f*rg%, cw gum totottoi <#T « ctor torbbi mx toj 4 ftg% to, 
HiPiw fosjft ctor gfl^s to to*. oftw t%^T *nft i 

0TOlt*0J*Hfa<l>gHj'©lfl tefow TOR-TOR f5w*f 5t TOR 0*R PlC*£i|C-f PlCWlvJ t^T TOW 

to*itotttot i 



b-.^i TOr^rsT c ^m TO«qH*TLH* ^ar 

Raoult's Law of Lowering of Vapour Pressure 

ctjh ^tfl 35 rh gm? 3 ^® to*t tows totfiws sr to totor to&, 'stfR f^p 

TOWS SlTObM 'ait'iwl- fjscHs SlTObR TOT TO I fawl*?l TO. slW! <4 R<iw) ft k R 0C5TOT ^cs 0WS 

' y lfiRlc , 1ji TOW 5 ITOblMS '^s*iHt*is ’iPRlds hIQi^. * 1 * 0 ^TOR^IS ^w*i TO^> ibVl TOW TO RsjjW 
R^s TOCR, TO Sl£t*ts 05 TOW 'HRR's I 5|R*I0 TOSTOTWS sI'Bt'fcs *j«slt Rd^*l t 

ctor ^tft«TO^v^ftcasj gs toto ctor tor gtsm totoftws «iiwfo« totorws 
^ rffrarw gst*t £ giro orm ^at^pis top? i 

TOWt t ^»ih*i TOTWSKTO *Tfon*t CTOTO5 I 'SMaRt4'TOc’lRr < ?> TOTOR TOTS SJWS < #Sft t t TOt, 
’iRTOWu ®M<H TO >a (*i^il«(, < ? liWIii I 0©*iK TOR gTTOTOT SITObIHS TOWRf^ ^TSTOR 5CR 05 
g%^$ STOTTS TOR gTTORS SITOblCHS CT HpRR Al*t TO, > olw '©fl*i gtTOTOT SfRf^R SITObR TOST 'Shi 
TOW CT TOTOR TO 'ST I SSWS gfl> TOWS TOgTO® STOTTS TO CTOR TOR W$ I 

t< jR rr TOronans R’y'T gis^ros swbR p 0 to to*. TOronsns gsws TORbR p to, tos 

TOTOblMS 'S5TOR SCR (p 0 - p) I 055ft twills TOWftfTO TOTOTTOT -^r 1 ^ 

sft gsw giro « gcro otr ^^?ut torw ni « n 2 to, 'sw wr 'sjjketo gw?i wr 

**** ’-5^5' ?m*te **wn 

?iiW ^cro fitwmjwt t (b) g^j ^.«i^i51 « ^v'siRca^j to TOig^*f ^ to,TO, 'sw 

^|iSc*TTs 0j5 c^c*l t»c*l I (■bj TO't *1^ ®I0TO, ^5T w'o ■»if5^olc^ •'jjs t^c*i oc°11 

^ R r < R ^> l l (i) 0TCTO viroian Tf*® RW RW 4 05 C^HR t^f% RpK?RI VRI W 5l®t*T>5 

»JW) ^TTOiaTO C"?H ®cu^ C*i5.1 CTOTO C^H PlPl<T 05^*15 CTO3I ^Wolfls Rt5*lf^R 'TOTOW5 *IH 

TO»I 'MTOtarm TOR TOT! ^nw I ^0 'STTOW RW gtw 0TRFR p 0 ^1 0RI, i5Rt 0W p 
TOtg*tTf^ TO5 ^ 015 5W (p„-p)/p„ TO^ C0W 5t5 I 
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v-.v® I ^C3RT p^r^> 

Alternate Statement of Roult's Law 

gp*t grcgg 'smgiRg gi$?fcg ?jtaig rweh fajfag * 

P.- p «mfcg p 0 g*i ssmtarra ftyg grawa Wl, ^ 

- p ^ 

p ^ ^ ^*pnartrt x 2 ^ cti*t i 

l ~pr** 


gt , 


P__ 


= 1 -X 2 


gft gMc<w cm «5jr<?i Xj mt aero cm ^ssftvr x 2 gg, (binary) ggtfg 

C’FCJ (xj +X 2 ) = 1 ^ I (1- x 2 ) = Xi M RR ^Wl'f gRRg *TtSin Rtg- 


^ = (l-x 2 )=x 1 


^ , 


P = P^i 


*HNg«t *'f^rPr^ ^smiartg grcwa gmrnw ggt«t cm m\ yt ^rcg 
eg t'RF’t •‘’tt'QTrt gm, ^ £ ^mgiaiig gg«w anew gmstpig rrr r 

'SIMIS RPfaJ ^5FTgi3[tg fayg gtgppg <Mbl*1 (P 0 ) t^4g *fR^, *41^ slSt'ts qww Pi^u 

gg* “PiW; wmiang c^R sg«w gMcgg rmfr aMc«w cm 'S^i<z*‘ra ^ihIyIiI^^ r r#*, p a X! i 

b^. 8 I a l£t*)Sa 'sjrar «HRt, VOS*1-'OS*1 


Raoult’s Law and Liquid-Liquid Solution 

gf^e si^c'Cs ^afl> 'sr^Tft gegg mt g^ ggc*tg crot sfcgr^j; ftg^tg m*i-^g*i 

a^c'ifl c’rwj'Q ^fE> dciiM ^ssrr gig i 

R^gc*t ftg%t gf!> mg a <3 b m ggc«tg $gg a « b frsegg mt greg i 
m*ri Ril^'o gtm a 'Q b tsr?i yw gmFTwg gfiim gifccfcg ^egg gkic<u f^fa mt gig i 

(8) 'siffl-isp mrf ggt«tg c^rar giSc^g ^arffr fagyt : “eggg fafifa ^mrara cm 
wg- w ggt«(g eifoft fegi n i wg Rt?frg gmstigg gfam <& mg Sgwc gg cm ms. 
f^yg ^g^ftg £ ^mtutg <ag gRte u gg ytgmg rrr gg r 

gjHJt s geg ^f?l, mg-mg gR4ggc*ts gfl> $rrr a « b m cm r^iji gg ggt^cg n A 
n B 1 mg i& ggc«t ®*irr a <m cm Rj)t?*t x A ( 4 ) iggi^gRR b ^g crr ^(i^t x B ^ ^gyt geg i 
cm^x^^J^-; CTW^IW.XBM-g^ r 

^TWFM P a ~$J?\ 5q|\Sc*^51 ' 3 J2I MO& H|RR)^Ic< 1 ^tf^; P A = P A X A ( 4 ) 

^ B ^ ^Wy|‘ 9 t Fg ^**iw 

^Ww<l P B 3SJ*\ 5llSc*5^ ^3 ^C'O ’llR^b^lC^ P B = P^Xp (i) 
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gawa stftft fcataiwa w<p ana^w *t«tj ^?jt ■mw i ^-gawa cart? atwm p aw 
'bpfctoa *TWaP = (P A + P B ); at, P= ifaw + P£x BfJ) 

(«t) aifcift* «wt-wa gawa etftfasw: 

’ipwto at&fta ^caa aiwiw fa cg%i aa^ fiigfta war ata i 

(b) staac^at'aM^saa-xsaagaai 

(a) R'®1« et% at at§*e caw aat^a RPt*B ^ata^ ^aa-asaa ga*t i 

(vs) ^Sht c# at siv5*t ■5^5 caw atat^j^ RPi4j ^hpH ^aa-^saa ga*t i 

awma-a^ waftataaftw 4ftacg%igaw?t «itwiwt*»t• 

V.<P I —'0««1 

Ideal Liquid-liquid Solution 

(¥) aiM wa-wt ga«t t w aaa-awa gavm stww tatata »taw *w*rartir a orta 
'sjft^ aaaRta atvStrtta ^at caw aw, ^®tw ^rfa^ap-w*t ga*t aat aa i caaa, (i) n-cawa 
« n-cacfta 4a ftg*t, (a) tftpR wiafts 3 SftPta giaits «mi ftg«t i 

(a) «rta4 ^aa-^aa ga«t aia i gft aaa a«b^ aa^a srjffca a^ta awtaia-awiata 
aaa. catata-caiata as, aw ata^f a?ta-aaa ga*t ^jR> aa i 

(i) aaa a o b vqa a^aija atwa aa^twa a^pniwa aawta atasatafta aw^aa^wa ®aa wta 
srsta aGia at i a^t*s fagw aaa a vfla a^n’n.wa acar a?ia b v^ta a^t*p, stwt aaw atw i aaa 
ftaiata atasatafaa ata^a-vJta ®aa wta srsta aftta at i 


(it) aw aft aawa ftga atw wta at% at a i ii^Pa afta^a art? at 4at a aaaawa ftga 
aM at cafttaft ata^ at^aa aw i 

ata4 aaa-aaa gawa ftaias*t * M n cawa 3 n-wjfta> (a) n-WBtiaa wini^w 3 n- 
wmt^i (vs) tftfta wraths «tftfta <gta$®$5Ttfti 

(*t) ata>4 aaa-aaa gawa tafifft pi q a, t 

(i) $$a aawa aaa ata*at*rt^a aPrta aa (A.A), (B.....B) aat (A.B) aata atwa aw i 

(a) gawa ^atataa^pw lajfwa *fw ata^wa wta a^a^a aw at i a^tt Vg^«t ~ (v A + v B ) i 


aaat aV = o aa i 




(vs) ^atataa^a P)tcl v ® ^ata aaa ^rcaa wta cataa at SiPisa aw at i a4tt ah = o 
(8) gattaa cad? awtpta si®c*^a ^3t *3 ^pftwa ^3t caca aw i a^ft 

n<? x 




P = (Pa + Pb) = (Ia x Afi; + Pb x b w ) 

v-.cr.i ^srtTT^f g-=Tc«r*T ■arr^TFtn—cata 

<wnaf£ar 

aw a^, gft wi a 3 b amt v^^ft aaa^ ft?ta at gaa tvol^ a?tt aww (a aa af^a Satft) i 
gawa a ^a caia ajftta i^at b ^a cata 'Sjftta aa x Bf0 i wta PR4> ataaMia ^ aaa 

aaf^awa fa’fa aa»rm am^ta aa aata^w p A « pb ^at p A >p° i ^aa gaca <fla^ ataanata 

O 

fstgwa ^af^s atwt a 3 b 4a arcPta m aa aata^t p A 3 Pb i 
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'snutu ort> umsm p <au to wti^ , ®mtan g 
fiiBCTa &sgm $*tu I ^mtan 
l^uu cur*t gu*t Pic« (gift 

^sjjtG't Rww) x-*r* uutuu 'flu 1^1 file® 'os^ iTlJfl 
Gfltjfr* Wl g ftttt«TU CTlfc'UM5My-«l^ 
sslUs «wlc,*i Iwi vi <flU *ijIH GRIdiU 

RTGTTt m I fttiU A G B 'flu •TUfi> gU*T ill'll 
URTCUI GFR GIFT '5J)F*t X*a) - 0.9 G X B «j =0.1 
*BJtfrl 

GFlffrU UG5 ^Ffl UtP i (i) ftdGld dl^OJ . 

^SIU 1%Uf GIFT ^JfNCTU 
PwSlW U*HW <flWf!> *ta*K*Ht *ftGTTf U1B, Ut 
(0, 0) 'flu C'S'Sfl f^GT U1UI UR5£U ^5U ^U*T ,A G 
B(flU CTOI ^5T UtfctU I iflTFiat P = p°Xi GT<f*W 
bfC+isT TTTUTU't ■h3)<wH dfaf&'s UUI 



tom Vi I 'STW^ 'os»i-'os»i g^Hs 

<iHoH GTW GJflGl ^rtf &3 I 

(11) 'flTUTU QU^*IU GrfP ^FiMI P '®s*l \*tGIU ^Tftpl^* ^WbTC^tU GTFFFGTU * 1*1 R 
P = (P A + P B ) UGUTB ^5TG 'flUrffr WTCT^fT ^GI iflUl 4 *TU®IGFftfl> p^ G p° ^fl»U ^WUFt 


GFtT UGItUI 

(111) Gl GPH GIFT ^gftOTU 'flU'ffc 'STFFt gUGfU GrfB umFFt P fU’fU $»llHl4HqHW UtMFFt 
p° G p° <4* TOJ UR? I «t GNfcg GTC* Wtftft^SRU I 4C« STOffa UU, UTFPf WF-^UF 

JfUl*tU UWbH, *fftu^GTU *Tl W *1S*1 tsRF'ok^ HfiRRS'o UU | 

hr.'** 1 ^rrpp*f fiiatHfl ^rrc*n ts^rrai^r 

Composition of the two liquids In the Vapour of the Ideal liquid Mixture 

^miariu f^ru a«b wgtu wi usttroj p° g p° 'flut^TGiugutf gift 

A B 

^SSfTtM UU!U*Gl Xa m G X^t) UUt U*l I uft ^TGTU WI-WI fSRJGtU UR*f A G B 'flu UR5U 
GTFT UUtUSGl x A(V) G X B(V) 'flUt^TGTU ^TFPW 5It'p A G p Q *U, >i4wiU 5Ft = P UU, 
UlSt*tfl ^3T G ^FTT>GTU GiTCpW 5T*T ’JB GfW *11^- 

(I) u^u^t^5, p a =p> A( 1) ^ P B = P B X B (a 

(II) GF[PGTU^aiUG5, P a = Px a ^ ) ^ P B = PXB(V) 

Gj«jt5w< 'sntpRJ 5T*t G Ul®l*feu ^C5U 7FRU USGI *fft- 


X A(V) 


P A _ Pa x a/q 
P Pa x a (0 + Pb^b to 


^ Pb 

^ XB(V) = p- 


P^B (?) 

(Pa x a» + P^ x b W ) 


X AfV1 _P A _ PaXaiq 
X B( V) Pb P^Xbjo 

All e-books & Software : www.tanbircox.blogspot.com 



133*M53*rg3*1 




3ft b wi a $3tft 33 , ^ p° > Ft 43 ? ^ oa > 33 i 

. A B(V) Afi(0 

^ ' 3 ft^ $3# w»t a 43 c^rm ^ wi 'are*wt 43 3 iw a 43 <=Ti y tt fe 4 *iftsn*f C3ft 331 


$3133*1 i 1 25 °c. ^mrara &rmw< (chci 3 ) «^1*3 (fefrt(yi 3 i$i 5 (cci 4 ) 43 
33WW 199.1 mm(Hg) « 114.5 mm(Hg) I 3ft 4 $*11313 ^fl> flnj(«f3 33 effipf g 3 «f Ufa 
'sw 4 fttflTO 4ft(t &3IH1W* *fft3H 1 mole 3(3 3513 (h) U3(*f3 CTlfc 3MF13 W f 
43* s (*) 3Mt3 $3IHl(H3 (31 331*13 31(3 3l3Jt3*1t3 ^TTC3) C3f3 3?3% ^5? 

33l3t3 t (h) (3(3"$ ^533 ftjfW ^53 (S3IHM 1 mole ^(3 31(3, (3(3^ W33 (313 3JJK3 

x A(d = TtH'?- 5 ^ x B(i=T7T = 5- a5 1 

.’. <IW GPtdPP(*f3 3Hj*fa 513, p A = p A ° x^ = 199.1 x ^ = 99.55 mm.(Hg) 

/. 31(*1 CCU 43 3T<ft35 m, Pb =P b °Xb (<) = 114.5 x± = 57.25 mm.(Hg) 

«T543 03(«13 C3ft 3W513, P = (p A + Ps) = (99.55 + 57.25) = 156.80 mnt.(Hg). (&33) 
(3) ^31*13' C*rf5 31MM3 P 43?3T(*t A 43 C3T3 3 B 43 C3I3 'SJJI’sM x B(V ) 3(3- 


Pa = P*a(v) 43?. p B = PXbm 


431 


_P_A _ 99.55 mm (Hg) 
X A(V) ~ p “ 156.80 mm (Hg) 

Pb ^ 57.25 mm (Hg) 
^tV)“P 156.80 mm (Hg) 


= 0.635 
= 0.365 


^33 : 3T’%3 $3131(33 C313 ^?)T?3, x A(V ) = 0.635.431 x B(V ) = 0.365 

$3t33*t *I 4^ft» ftft$ VMHI4IH A 33(33 3WFt3 0.016 kPaI 43^ N5l33tail3 A3 B 
33(33 33(31313 3134 331*13 (31$ 3M3H 101.325 Pa 3C3 33*313 B W(33 3T3133 

^133t3(t3 331 (3. (31. ^oo8j 31. C3T. ^oho] 

331313 t 21^3^5,IJ3*tfl> A « B 43 33(31313; ^51$ x^ = 0.5 3(3 43? x B(t) = 0.5 3(3 I ftft$ 
WH14UJ A 43 3msT3 P° = 0.016 kPa = 0.016 x 1000 Pa =16 Pa 

A « B 43 33(33 C3tD 3WF13, P = (P A + P B ) = 101.325 Pa I £ ^13311313 f^f3 B 43 
3M513, P B ° = ? 

••• Pa = Pa° x Xa«j = l’6 Pa x 0.5 = 8 Pa 

P B = P-P A = (101.325-8) Pa = 93.325 Pa 

____ Dr 93325 

31313, P B = P B ° x Xb (< . 31, P B °= - n e Pa = 186.65 Pa& 

10 Xb (0 UD 

$«3 i $ ^1331413 t3Y3 B ^3(33 3WFI3 = 186.65 Pa 

1531^33 V8 I 80°C ^miarm C33%33 3t*l5T3 ^1 10.0 x 10 4 Nm- 2 43? fiWfrl (33^(33 
31MF13 4.0 xlO 4 Nm' 2 33 I C33f^3 « ft«11^»1 C33fto( C^H ftjK*t fiMI^I C33^(33 C3l3 6J|W 
0.60 3(3 80°C ^1331413 W1 fiUK*l3 3K3 313Jf3^fm «PFT ft»p:«l3 31(^3 ft«1f^3 

(4HlirW3 C313 ft^l 3*3 I 1 

*131313 * M3l®HW A 3131 43? fiMl^l C33%3(3 B 3131 SWH 3# I ^533 Wl 1^31^3 
C33%33 C313 ^JJW, x B( , , = 0.6 I .*. W1 (33^(33 C3t3 x^, = (1- 0.6) = 0.4 

®: 3! am (iNI-84 
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~ x AM P A XX A( 1 ) 0.4 x 10.0 x 10 4 1 

’ X B(V) ~p° x x B(1) ~ 0.6 x 4.0 x 10 4 0.60 p » _ 10 . 

. i . X AM !. 1 . t^iy)+x B (v)) 1-60 P°=4.C 

•’ 1 x B (v) _1 0.60’ x B( v) "0.60 

1 1 GO 

^’x^ = CT60 : A« Wf^( XA( v) + x B( v ) )=l 

0.60 

x b(V) = 1,00 = 0.375 . 


p° = 10.0 xlO 4 Nnr 2 

A 

p° = 4.0 xlO 4 Nnr 2 

r B . 


l C<wfowa C3TPT = 0.375 

frTR**r 8 1 o°c ^smraira (c 6 h 6 ) « (c 6 h 5 ch 3 ) ^ ^«rra^i 

50.53 kP a m*, 17.5 kP a ^31 1.20 C^IR « C<wfawd 3.60 C*TH ama fiRR 

frslti ^p?n m\ £ ^TPnK^fnt 

Rmrn*t, csrffr *rmm « ^ihhhum ^ i 

^*rwm i U^hc4 a m\ « b *t?it swt ^ i cm ^jp?? = x A(I , arav 

t<wfew< cjtr x B( i, U^t*m = p A ° 

' P B ° I D^Wd cm = XA(V) MHlirMH cm ^flW, x B(V ) «sn m i 

w cm *rc?tn 

.-. csrm «(M, x A( „ = ^ WlJ c*im *wut + c<Hfew< arm 


•'• x A(i)- (i.20 + 3.60) “ 0,25 
/. Cm ^(W, Xb„ ) = (1- 0.25) = 0.75 


<Mbl*t, Pjyvj 

II 

>^o 

X 

1 

= 17.5 x0^5 

= 4.4 kP a 

(.s*iBn*ia 4W»l*t, P B(V ) 

# 

X 

°of 

II 

= 50.53 xO.75 

= 37.9 kPa 

.•. Orffr 4l*Mbl*t, P 

- (Pajv) + Pbiv)) 

= (4.4 + 37.9) 

= 42.3 kPa 

RIP*'! x A(V ) 

P ATV) 

" P 

4.4 

“42.3 

= 0.104^^^ 

Riw c<h(^Wji x B (v) 

P B(V) 

“ P 

37.9 
“ 42.3 

= 0.896 OTR^ff'R 


S'Sfl S 4M&l*t = 4.4 kPa, = 37.9 kPa, 

C^^lFR = 42.3 kPa, C<HlerC*M (WH ^5pt<?t = 0.896; l3*|$Wd C*IR qjM =0.104 1 

b -.<* i ^rm*f va>^*i—vg>^*i Er*r«r 

Non-ideal Liquid-Liquid Solution 

(?) wr-wr g^«r i ct g^ta 2 )c^j<p ^' 9 fPTR ^smtarra 'Q c^jr '5jfR v f 

wnarm aiteffc*! ^ c^ k*! rt g^«R strep* te tmrere 'RtPr* wi't aivstfc* ^aj "^tre 
R^l'S ilk'IS CDW) C^Pl ^5, 'ole* ' a Mll‘t 'Ofl«i-'as»i g^ 5 ! ^«il 5TII (,<|i|H, 

U>) (c.h 5 oh) «g^«t, (o) *n^ « h 2 so 4 ^g^*t 

tw « «0tPnUH (CH 3 COCH 3 ) 341, ( 8 ) C^lWt^MM (CHC1 3 ) « ^ I 
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^ gac aa gi aa* ^ 'ww#! 5 arrant aeaa era ga ^ 'srraw«tf^ sna^a aa 4a ar 

C#t ^81 ^*R 5FRS <3 ga 4<Ja '5rra*^t e ff^ SJTa^a a*T *13*13 ad*laC4 STSTf^S 4C3 I W[ wH 

gaeaa cwm, ^ (i) av = o m <aaMii) ah = o asrni 

0* 0 w -w gataa cg^tfosfa i aite-fca gs aw «mM w-w gaa g aara i 
^ itis £afta>pigs ftaga t caaa, 

i i aa g4 a’ag wH ga n i ifreroi, (i) gaw a«b arawiftas ara^a aa 
(A....B) tarraRraa ^Rsmataas errata aa (A....A)«(B....B) wraa am^ i 

(II) AV = *RF5[4, (+ ve) (111) AH = *Rfl5|4, (+ ve) (lv) P A > P£ .x^j 431 P B > F^ -^(t) 

fcaksa S (i) $am®l <3 S TI%I gaa, (■$) taRa <3 ’oolPic.'ClC'iSl gaa I 

* I 4at^4 maM gaa I <4ZWU$, (1) gaW A « B 43 ^WWMftf 4ta^a aa 

(A....B) taTRRTOia «fl«rsii*lR^ ^ds»^*t aa (A....A) 'S (B....B) 'aifWI caft aa I 

(11) AV = (- ve) (111) AH = (- ve) (lv) P A < I* .x A( 0 ^1P B < F£.x B(( , 

$aiaa«t *(i)-arft « h 2 so 4 4ftwa gaa, (*) GFtcamaa « caafaa gaa i 

\r.\r 'i var ^m < ;g^*r 

Non-ideal Solution with Positive Deviation 

*)ii'«i4 ftgjft ?wg araPK gaeaa caaffra: (i) <wr ^aa-^aa- gaeaa 

$*irr a *© b aft 1%g aa, ^ra «i»iii4 gaa frsft 3311 (^) 4iaia aft a 4a mra84taft4 

4t4$f 43t. B 43 '5fteS'5rt c t^R 5 mfa^a 4W4T 4W3 ftstFt A 9 B 43 4gag«d 331413 4teS4taft4 

mia^a4aaa,^aa&raaftgeaa wi a«b^ mgag*^ftnwaRawa 1^4 aa i \ssr a « b 
4a at^sa mt?ft4 m « i $c«$d gcarn af)4aa aw mM anspt4 yta arcarf caftt aa i to 
siScfcs gs aw 'sfw^i <n***it>i*t caw <hf 5|4 ftijjft war i 
ftra ^stnsnarm 4g*t fageaa <B*rnrR 

^BW TOtR’t iflW. IPIWII CSfft TO^t FI*ICT Y- 
' a T’f <wl<is ’ll^^'i‘1 X- 

'5T4 «ig*ilw c*Rfkaj ^rr ftai v-^ ^ 

•iilfi c»Rftai ’irsTTf *ilu i siSc.’vfj gai ^R“l 
g^«t C«IWCT'W*t q^ l P l B , ^5T 'S^stt 4 ftCB 
tH^IIWl TOTC? I *Rt^T4 f^rf^ P(Pl4» ^srM 
g^*m c*u$ (R# TOn m Pit»(i4 e»wto 

ri<iw t*i f^g (M) cwt trm i ^ 

Pint's orff Twrot f^g ? *i r?r 

<WlHlMd (R RWFRt CtUP >HCbC?I 

c^t i <a ft gw w R?g% « vs icn* 

Vtt*m Rtg% Brgft Rfthg Rt rrr <tm \ mfl> 

«IHR*< g^T'R iSTVfl? I 

^rt^a*! s taRR-ntft ftgef *rt^ 

RMg '®55»i-'oia c i ga*f t'oft <pcs i ^ aae^ 

'gae e la R^?ut wra caft i gl^ ^srora ae*u f&ai *■*, % «hrr f^jf^ w*!-^ ^gt«ra 

c.*iSf5vu 1 

enrnta «oat 'srtI^ 'srermia ra »ri^ 4 .ftyfta *iftsn*t caft ^a 1 so°c 

^tasnarm n-csar5a 9 taReaa ftg*t aM 'sppat caea* ga caft aat^pp <R»rm 1 ^ h- 
a*«Rg^ taReaa Rggeat H-a»«R^p aw atw 1 wt rh carfax aa ^ai ftgeaa «iui'*h am 1 
«ngca i%«tfl> atfcpfca gai caw *RP3ia5 fa^fe atm 1 
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v-.jfci g*T«r 

Non-ideal Solution with Negative Deviation 

«ih1i 4 g5i*t5 cwffcai: (h) 5ft wi yfn a « b 

Svsum sf^sjc^Rt ^rsrt*tf^ 'sfc*w a « b ' s rc*rr C5f*t, 

5U, 55R 4 5W3J5 5 f^J% srM frsft 55 I ’(5) A'SB^ 'SSC'W ffaFR WT A « 

b ^5?t 6*1 wwa «ii^45 55 45t y>icia *tr? 5Q5T t05 5C5 1 wt 

A « B ^?ITOi «1**4 5WFt*t fllSt'frS '^XarST 5ff5, TW5t*f 

'■55 '5111 <pc*i ' 3 j3l 55® «lM RMSl’l c y H® Piyfa C55t 5T5 I 

ffera '®t < TTOI ^ fc*fl4H»fJJ«.«l PP55 5W®T*f >55t g^ e l?I C5lt 5WbMt® Y-^ 
<q<5MfJ vfl5t ^5U*J X-' a T^ <isl<ifl wyilw c»i^lown wlc*i f^5 V^S <45 HJlil 


C®T5fi>aj ■‘tfQTTt 5t5 I fllS'C 5S® 3^*t 

C»K5 <5 5RlFt*t smtPPS 3®T 5l5t OTRlFTt 

5E5E51 5MI<«|4 *T»fg «Hln4 IJ5t*l5 

t^wi orf> 5WbH c*wfaai <ff5fl> 

5*pT5 5Wb~l*t (M) C*f«lt 515 I <4 Plot's 
C5 5W®t*f ^t $^®5 f^Pj["5 V64&44 Pi *5 
5Mbl*t ^TC*W >MCbMI ^51 <4 P^* W5 
f^Tc c m 5^-% « vftitHfl 5ti*i5 53^ 
5 5 m «rrc^ i <affr 
trsHa »£Wfl» l^Plij | I 
^5t55*t 1 *tWlirt» •& C*ft*n5 'ost'is Pielt'ls 
C5C5 ’’WSp® Pnyfe C55t 5T5 I C555, (h) *ItR 
-H 2 S0 4 , WqillllNM (HC1, HBr 

* HO-*nft t (o) HNo 3 -*rrf»f, (s) 

(C 5 H 5 N) <4pfa $®TlPF5 

51$W“H 5t *nP> CWI 5tU «W5t H-5*«R 5tP I 
'an®*'sn*tf^ 'a(l«?4 { t C^Pt 55 I ^T*t 

551 fipsvte «mr jp\ *m i va^*t f5n3«rf& 
PijjI^ SPffa <?Cf31 



5a IjO- 0.9 . 0.8 0.7 0.6 0.5 0.4 0.3 0.2 0.1 0.0 

X B 0.0 0.1 0.2 0.3 0.4 ff.5 0.6 0.7 0..8 0.9 1.0 


(Sill V-'O 2 'so*i -■^’W P^t'ls 

5mh*i ci«n6<ii i 


V.h*.h I ^ vare tTT < 

Difference between Ideal & Non-ideal Solutions 



ooQ 













RR^gRR 

RRR^gRR 

O 1 RtRSRtRftR RtR^R RIRR fipStR 1 RTR^ 

WR QRIR ^RRR R<jR?pRR RIRJ RP38- 
RMPl^ RfR^t RIRR $RR t4H SfSI< RUT?! 
Rtl 

8 1 ^RPrtJj t RpH RRR 3RC«t ^RRRR^RR CRTE 
RHP5R 8 ffigtRR RHP5R RRR RR ^ BR*t 
4RRt»#tR RR^J RRI ^ AV = 0, AH= 0 1 

\ . 

<t 1 C*KftU t RR^ RRR-^RR gR^*tR CRRtR 
RWbIR-R^I^ CRR RRRJRRT RR 1 

» 1 RtV*Rt*rt^R RRrt*f RWR (ST55tR t RRM 

RRR SR^t ^RRR Rg^R R?RJ RRISCR 
RfRR RPrtR <3 RR RTRRCftR RCR RIR8- 
RtRf^R Rprt*f RCRR ®RR RHI'flj < P Rt ^»il'9|^ 1 
5TBTR RR 1 

8 1 tRfrfcj 8 RRP5IR ftyfoR RRM gR^RR 
RlR8Rf e tf^R RtR^R RR TO | W3 AV > 0 , 
AH = + ve RR 1 RRP5JR fR^lf^R RRM 
0RWR CRRTR AV < 0 dRt AH = -ve RR 1 

<? i crotftar : rri^r « rri^jr f^Tf^R crrtr 

RPRFtR-Rtgf^ CRR RRI5CR ®^R « RRRR 
w<Nt I 


v-.ss>.^ i ijRc^ 'sr^tPT* < f ^rtrn^r 

' Non-ideal behaviour of Ideal Solutions 

4^ft> rM gR«t Piculvf < plst.*t v a(lt>jj e f rcr R^te shSt/ta ’JU CRCR R^|R) R£&1 
(i) dRffc rcririr rir^ rrr-rrr ijrer crrr n^w « n-w’Cc»ui fSnjtR cm® wr 
crrr Rtft, $rh*i crn rrsj ^‘tfS rr i 

(^J RRfft '9(!H J i 'os»i g^c*t RRR v+ti ' a l*ll | l^l 'os*i -\ssR gR«t Rlei's < wc*i *i^sf Pic|*llU RRTR 1 ^ 
RRI CRRR CRCRR « CRT^RR RfR 1 ^ ^5RR-WR fSlJJlR RRR JJR*t CRRR £RC*CH *8 '^ht*is ' a nh J I 'ss'i^lR 

ftg*t crto rrcr rrr rrMrri 

b*. b o | 'S A I (.'’M 

Composition of Liquid & Vapour in liquid - liquid Mixture 

rM jjrwr crgr ant rir cr, rrr fira«t RtRRt rir Rtc*t rPtrrr fcRlfit fcRlHMHiR 
Rt^nfev *to*f cRft rtcr (v-.b r^wh rrirh^r friwr-i i g$Rj) i dfl» urM grota 

C^Ofl RR., RR ^5RR-R>RR gRjFlR CRC5 jdwidJ I [V‘i, b"R 'Q trO CRRft>3P^R RWbIR 8 f5f2R*tR RRR 
RR’RTR tHRIMI RCiJC^. (c®iRf&ifl RWbH P RRTR CT1R RR^I^ x) I ] 

<ifa '£>J3 a i-'sfl tf i PielWfl (.^I'D RWblR RRtRRRR RRWtlR RR<,RP^tR RR^RTR RRf&3t 

dlRH RR, RIR I'iH fifRtlRR gRt*fR mnl (^*iIT» l^p RRIRR CR'lft'I Rt'eRT RIR (Sd b"8) I 



ffen V’8 s "Q <^ic.Hfl ^wffeir I 
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c*rai wi iw%Rr“^w fi>%5 

ewtf& 'sierra PitfH ^ i ct c^h csrffr wpc®x ^*ra ct 

>iraj[*wt?t «ft^ xsi?i ^ x i ^ ^f& ‘W a ‘rrt (?wfkat ^i«naw ia v 

Wt ^t ^C?rc* I vl WTOKt^s TngjVTlft GPtt (tie line) m ^ I (TRRt ^t *1|VUMMTH 

f^ptR ^ ^ i ^m>4 g^t*(?T c*r*rf&3ifl» (yst cst^t) cqfttgjfc w ^tq 

C*G5 ^5t Wt CTEU ^I'b a M a M' <R ft*iw> l a y 

*jlU m^Qlvo i iii?i ^5$ OT-Pi*^ (M a M*) Pit*fPl'o *31 y^Iq'os *£j^p(T 5 'os*1 ' a t^ , HI a 

«a^ i ^ 'srnrrsi <?r«ff^3 'ftain ^rr?r i f^tet 'W'ta y 

v »flQ*w CT <1*1 ^I < k < ! 'AM y' I 4 Rv^fst.*? “'^fl*i” a “^W” t*HBwi 

I * a v' SMI BB?'® ■<p-fjl 1 ifl arc£“t v'l' CSRIi,^ C*J*Tf <Wt ^ I ^ *RJCT<t 

^•IPH ^5?i*i- , $?i*i jj^c*M (.'n^f&va csft^a <$fl> c*J, M a M' <u'®)'» cvoii '®sc*is 

riw Rrom*rm f^rm Rtc*t arfij^i ®*iriw< an-fiiPb* *tfifcrw c^t «rrc* i 

b-.ib i vs***-^*!*! fiR£rr«r3T **^t5 h i«qs-^n^i s f^ c®r«rf&ar 

Bolling Point-composition Curve of Liquid-liquid Mixture 

q prcn nft, c^m ^a»r *mfa (ftfsi ^t b^*o ^msm 1 atm w*i *rc*t?r ?tch ^cn 

^ i aftft fafc 8 !* **f&*ii«* Rhjum, 

'=d*ldlf^ < ? > *lfcro» ®*RI Pi^ <?Cf31 m^riJ PiPr^J slRi^* '5TC*t C^H 'ss*i ^f^Rt 'aigilt's Pl«R*M 

’llscilPfc's t^Bw) S'HIt'i w’SBdi ’ttant *IRJ, 'olt < p T— x <?WBaf s*il 
^?l i >u P-x i*hPwis 5’Cl(.»il Sst.'is I c^*PTf CT cvtn ^WFt*t 

’nt^lop alfl OT tTtm ?mm ■'I^'Pih 'SM *jpl»*ilW I 



fSdl V"'ff S l^-i d<pls flst'ls SMbl*t—'aiTfl^lis C*r*t (p - x) Bin b^b l d^ls d^Wfl *^pU*i Iw—(T- x) I 

(RIEqg g^til P - x T - x C^PtBu ^Tt3^ fSai v .<t «V.M SpfP^5 I I SM 

'sfM g^«i, ii w «Ri^ fayfe ^ spi*t ^ hi m\ ’St'fi^p f^f% g^«t 

1i cR^rr ^rm ct, a«ra cet% wi c^rcai c^R ^rdj c^rt i 
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'os*!—vo<q»i 553 




51 , 3bl3 <3 3l3f3rft5'Sk3 3R<(&i ^5 I f%^t?T (3% Wl ^3t35 IJ3135 C’TOt C5C3^i 45fl> 

3ttt5 5m$i3f^ 3mt m, ph^ms 45f& 3tRn *n«ur 313 i <n ^ffc fastv ■gfl» f&cat 

M WRIT,<wh ®,C5C^ I 

^Stn C3%l ^$53 ^■>k»ifj Rdt35 i3*wi 3 sPiii 5l*3bl3 R*^ d5t 3C5l | o wf’G'dwq* 

*rt'ont 315 i ^ ^ R^c<p ^fi> fiftai M' 5t5i fi>R?'® 551 ^cs«. i ^jbtjk csi^ta f5ra3i5 35RK 
Re|3 <fl5t ^sls C3%5 Rc|‘k5 >IC^I=D Rd3'Q <1*11 5711 

br. i ^ i vau^R^ *tryc=T?r 

Theory of Fractional Distillation 

R*1 C5$R RdtHs <l , 3bl3-3t<il'®5 OT?(f^jj Rtd*) 4 ! 5W3 C331 3171 C3, d53l3l 8133 C2t*iR 3^K 
313^ W-Wl f53t35 event ' 5 lKPt5 3IVW5 315K3I W1 $3131 33^5 33^35 <#& 5RH 
3 , ©3 | 


3t?]Pt5 3IVM3 3^®1 • ^ 51 '»(,'»I Rf5 W»f 33R^5 ftlJ3 C3£5 513 $3fHM3^lV 'a lens 
vrjmes fte*f5 siOtiui 3tft5 5t3 vi«r t*«r 5t3 335 5373 efftwirv *rm 
<WI b<i | <d Ri*H fitf^TTtfl 5””ltas3 ^$"**5 5X3513 ^es HI'o*i Vs I ^53I 

$nks3 t C’ic.’C'i (C 5 H 12 ) 'Q (SClH (CyHje) 45 WI-WI ft?f3 C355 \®S3CS» 3F53 

5337 5?3 5313 <j<i5W 5t5 5kPi5 3F$3 dfviiiTi Rw ^U*ilc«p 5«3 5<3 5t3 ^35 531 3131 
5kf*t5 il'»t»is PmPif^s 'SWJS (facts) $33 dRlS*® 8 


5t;pt5 3ivw* ^ % 


(b) 313(53$ <5H '®s*l-'®s*l Rck*1s $”llsR4^ sk^s '®S3-'®33 Re|£*l3 ^I'ifll^s J 1**l*1 *1711 
(^) 'S(l ( i J f '4s3-'®s*i ij^cHs 33 eves 'ss*i ' a ts*^n 31351 'AIjI skH 5 R<p'®s 5ql5) t'1hk*iJl 
«n*l v iiR>v ■ p ff^sn c t .C5f*t «nev i 

(«) CVH W*i RdHts* vB^*^ we*T iBs*f5 'SdlHH ^ftV'os 'audit's 

«ftev, d 5t^kv <wt*i sn*^ ^i f^rat*t ^i wi fSra*t 'vRv ®5itfl ^ ,p fWH c^t 3 ) <nvc51 
(8) t’ksl'S v 1l'o*t diesis 31*^5 ^5*1 P)cHtV 'dRRl 571 <1I{1 ’ilt^'® V7k*l C5 'SS*1 P)el*t 3T97It «iks, 
^5 t5lf) t’TIWRI «ll*l i v llR>V • e tf^STT e t 'VkTIl I 

(e) srf% mi mm mm fsrw m m ms* stR^n emtes «rm»r < a%even 

■'IlFo's Reit*! S'llSl ©dlik*is «(Iy1|Rv 3% s n c t a»*iM'S'ok<1 sk^ I 'aisc'k*! '5 Rs , '®s 

^hHfD 3t71'5R>5fm 3lf^5 5711 

('Is) ^MsPks* ^TPT Rei*! C®kV '5ftV^57I ^5tft §3RTHfls 'dRV 's(l<jdl('ii<p 5ks <llcH 0C*1 5TQ7II7I 
cict 3m*m55 m ®5tft m R’fd '5535fi7i c«kv m i 

(‘l) 515 515 ’ll'®*) 315*711 551 557151^35 ^5t 'd^f5*TtW55 I 5ilt 5”^1<Pfl3 *^8**® 5J55I5 5C5 3R55 
•MW >45t 3155 5W 551515 'd551t5 >fl5t ^5 55 55t5 551 515 I 
^rttPf5 3m55%ll5 T 35t i 

C5 55 ^555-555 fifttt35 5WF13 5?5% i33f&W 5CtlW 57 5<P)H 3155, <5535131 

^k35 even ^ R-^w mm fSra3-'Q 45 55735 3?^% 45t 551 551^5 f5^ 3^ 

'®53- T ®53 RdtHs 5W513—3t5^ C33fbC3) 3|5f^ 3ttl5 R - *^ 3)5t 531^5 Riyl^ 3*3^ 5313^ '®53- 
'®5 ff l Rdt v l5 5l*3bl3-3t<^ C35froS 3)5^ 3^f*TH R**^ 3R5 I >d ^55 R**l5 '$53—'®53 Rc|3 5175 
35*f&H ftj}3 %<?3^ 551 5t?Pt5 3153 5151 35>5^3 tot35 t3lHH3^t5 t{35 551 3^55 55 
311 5153 33Wffr3 fiR3l35 3?5%5 CTlt 5W5t3 FTC35 3313 55, 5lt 33^?3 

ftal3fl» d5f& ^133tarm d55 $53«313 ^US 3tt51 
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V.bvs | 'Ofl•T-'Sfl*1 c*ln w l I^H 

Distillation of Liquid-Liquid Solution 

4 a<IlC9 fa9 09%1 ^599-^59*1 39E49 ‘ P TT® S 1 '°(l(, s ilo»il Wt 9E9 I 

(i) '9 Ih 4 wa-^a*! q^c*is aim 49tai?]fr? ai'SMd ^a^tfa t 9*ih C*Nfi>ai 

caw 'si14*4 m*l- ma g^«m il'sc'is »ftfa 9TNJt '^91 919 l faPi* 9lRl* MW 9tat9*te 1 atm 
9tta ASaiHH Tjjt A 'Q B-49 fafajj •mfC al^aifa^ Pldca9 CT9 '®il < PC r l 

fold's Caaffc atGlIt 919 (fi>S[ VA) I aptf 39549 C#53f 4ft 9995941 94919 W, faq, 

sl*®si*un ^1 amiu 41*1 ^.tfi at5a I 

<5 lft*'9S SqlSl fcdMMt* A 9191 fpl^'o *9l 4 *lst4 fafa .A >39 ■**pG*il'wp faj^l 

B 49 a5aVt m I ftfas) 'biyIIc'bs fatf549 •^‘fU'iIc.'^P 59 9T*t 99 mi 9<9j^ 

“91*1” f&R?'® 5941 <wl<w dlstal'S'® 99 I 5499 t’C mt9l3Tl 59 m9 fail549 ^J&9IW, m 9<3j^ l 

fa3. 919! Pita'S a^ta A 49 5919 'SJJKJI 95* x A , 44t59 x A = 0.1 14 fa94 999 t’C 
^T99lan9 415* *49 $t43 415*19 v fa^ 9I9T Pk^Pl* 99 I ^59K 4 <15*1 A 49 5919 
*5JK4 x’ A a4t4 x A = 0.33 (919) I 3*9tt t’C *f49l3rt9 *99 fa354 A 49 59l9‘*Sfrc4 X A. fa? 9l5*t 
A 49 5919 *?Jtt4 x* A I 594fi>31 545*? 4ft , ”i4J 59, x” A > x A I 915*1 'os*i 99^41 954*1 
9f49*9 ^gilt's $419H A fa9T9l9 I 

■^sslt A 'G B 49 4*f5 *99 
fad*!, 415* A 49 5919 ajftaf 95* 

X A , *1 f»tt9 41*9 ' a (lfl**» <PS5*l 
4ffa* *<54 A 49 5919 *$fl<*t 95* 
x' A I 41*599 999 <Mc* v fa^ 
9191 f&lV® *91 9599, 4^* 9^919 N 

99 at** ^ r ft^atat fatff 5 !* 

9 C9 I 4 9lfat5 ^59C99 *<flJ*lN<P t' I 
T&m 4 9lfa« ’i'lslfj 9tf^5 

9^9 99CT C9 9W '8 / 9%9C99 
’fCS C9 ^9*1 9T'Q9t 9R9, '®l(.'o A 
49 C9T9 x A ' ' I 4 

9?9%9 9f*t 'Q Wl '99^91 99I5C9 
v' « I" 9191 ftfa« I x" A > x” A 
4^i«. afaft aif^® 

ftar w » um4 wt-wi fSwc«i?i (Pw ww) i A '^ * 4| “* ^ 1 

am a^9i tp9T^f% ^9t 9ca fay^ a ^amn faw ^ 9 1 ^ fafa^ ’Samn at fas 
^ 99 faprca aro9i 9ka 1 ai'9 , i arcn ^ataa <.ac* a batata ^mi^ics ^rfa^59 aIw f%4^s 

wm caw £ am arcat b katanas a%na atwi 49 s 999 $ aicat am fa^a b a^ an?? 1 . 
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(*) wa ^awa 

am s srKBc-fen ?j5 care iRt^pp R^jftRRps 
vo^-Vo^i 0 ! reC31 RR>s| ^atc^a 5ac®ta 

^fiJ'llcWil Race's <^ ^11 C°1 fi>*il V*b— i£^ 

r iJl?J CaaRiZI <p ft y QTTT aR I “^"S®!* Caat <\& C^aifl; 

4< aW w C®T^ff <m*atft 
$VfH a<$f$ Rc^-I aca I Caafi>C3l 
a^Rn R*^ M l^PH; C^atta ^Mc®iafl> 'Q Wa 
cUlb RR'a aj?TC51 4 M R^fb R-J^a A 'Q B 
^aRRaiaa *3j5*ilwsi Rw l 
OT3^ M R**JCvo vo$®l 'Q alc**^ 
caw>^ M 'on*! ReHre <f5lc®i ^t R*J^J 

wit*i5|-ajia RR<5 ^laaWa *fGo& atoca 



fifcs v-v s >^tii , wp ftR® wi -aawa 
^na wffeu i 


^a*} atreta ^rcgj^e '3^5 vo^cnn aata aca I ^saa RejafE* <refi> R'J’*! ^saa $aNc*m 

^aRateu warn ap^a ama i 4 *rt§R Raare a^Pm RRrtJ Rraa 

(minimum constant boiling mixture) aat aa I ww^ atsj^ Wiaa caw^ 4 

RcRre ai v © c 1 W1 atfas vo5i®i , *ja ReicHs a^l^ RPl<5 aa I ^osK 4 ReMre ^la HI'O'l 

»£Wt fi*W aWaT atca I 

M RfiHre fcaiHH Rc^ic^ Rc^mI <Kfl A'Q B ^ Ra®tre ^<(1^ ^^atft A'QM ^aat M 

Raa Rcaca «to a*at care area i ^saft 4 aarea ftwJcaa ^hw aara a<s% 
taafiJww ata ^*ire R’j^j a M-^a ^ih^i aara caafifat ^rat, \&r ^Hre R"j s r a m 
'q b ^a aata a*a% caaffra Rcaca Rc<u>*ii a^t ata i 

^j$aft ^ aacaa ^aa-^aa jf^tre area ^ta a^ica^pi ^atft Rei^ m aiR^ ^aa Rcaca 
arear area ^rat ai^a area ^awa Rprea a ^aar b a^ ar^a i zJiafW ^reaa Rftreaa a « 
m ^a aara^f ^ca area R^a a a^ atarea i ^aaR^ ataR^ w Racaa m ^q b ^a 

^»}r#f W*ttC5 B ^ eim^ I 

iq wt#?i wi-wi ^inhuhw ^rtwi *tjsn*i^ ^ 

•to i wFl '5^1 ^■‘pFD R*('o*( t^TO ■^fU'ii'B'p Fid*! 'Q ^ < pR> R*j[^ ^'iiHit'i <wii <iiii ■srtai i 

ftptoi ^ wro w-wi to ^m^ e t i Pic^mh fto*t ^Uhi'wRPi* 
to'TO ^ 78 . i 5 °c jw, ws $«tHt»ra , #sn e f c*rH tow 89 . 4 % <3 w tow 

95.6% i >^t«. t«tm- m% to'tw nt^ wi tow t«rm ’rroin *rm to ; ^ tow 95.6% 

4 ^hi's 4.4% *llRto? Fid^ 'llR>vs 1 ti) tot'fw w^n><p|^» f^tto <iil 1 


?! "sns M!R CT-8H 
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(\a) ac4~ rt5 -nt]Sal**RR$ 
atro t atiBcfca ^3t cro atarspp RfejRRPp® 
ijat'ta cat^ RR>;J «P£mw* JjatHd 
*<|H>'llC«PS Rack's <5*llc»l fi>m tr'Jb ma 
to caaRm atsat am, to u wi” « “atro 
m wim aatro toi « to™ a^ 

RtfR i c<iw^ 4 aacaa vs$»i-\sd«i jjat'la 
amrna-a^ caaRcm maft a#m R 5 ^ 'TO, 
ww^ 4 Pit^GC 4 ^ ^t'llw caafag 4^ 
aRw R 5 ^ M' RTOa I M' R*JC® TO CTOf& 

'Q ' 3 S»| Pile'S I M' R^R R^ A 

^UllCWM I CTOtS, A RlV* '»**! fog ^ J <53»t-'53»l fSWWH 

'Q skHsi *1^1^ ^^5., M' a^f&S ' os *' wjUhW a*fla a?5f% (*F*t I 

Re|*ks» ^t R'J/a TO Rta TOtatmta ^TjC'b ^l^w I $^ajj skHsl a*^f% 's^*l 

Rroa nt^a aisga to i 'a$R wi R*t*tf& 4afi> R^a w Satroa a^ 'aaR^flfo «mto 

^5 «fFTO I 4 Sri'S! *1 ReMw> ac 4 lbb Rta ^Hl'WRR^S Rata (Maximum constant 



boiling mixture) aat aa I 

M' Rsito 4aft ®atma Rcaca Rmhi amsa 4t aacaa RfStaa caaRro R^a a«m‘ 
4a cna mat M' « b 4a caa-ma aRiR'i ^a Rcaca a«tj amt am i a « M' ma aaja'Sf ca crot 
ntaj^F *i*h?} '®s t ic < ? 'aitfto ar®a ^ata att^a A-ma aRat*t aRa®a mat <pc*i atRa> 'ssct , s ^aa a 
ma aRata airo atro matcaa a% am R^pa a cs aR«k5 to i a^tro M'a b «£ja aaraSf cata 
nt^j^a aaro ai«i aaca skH mat <pc*i ally's ^ata ^an b 4a aRRia at'^c^s ataca mat c*ta 
Mn am R*]/a b cs aRa$ i ®^a cf mi at^n trk** aracncaa at^J^ aan m* 4a RViR'Sf 
to i Tjsatt TOt^ -wfUaiwRRi^ ^aa Rtc^to batata 'afcfta* arsa amt f^fa ' s mro 
a^4ro ^ w 'TO®a, to toi Rwto camaan a^t^ -wf’Baw ftaa « cro 4asfl> R^a 
fcatarca amt am atm i 

Ki8l TOT TO f^TO -s^UTOW 1^T«r«f TO TOtl^Ted?if^TTO 1^Tasf c t 


Constant Boiling Mixture or Azeotropic Mixture 
R$at i ca RPH» Rgjf^w 4ppfl» '®aa-'®aa Rnja 4afl> R^a wa amt'fa ana '®ta a?^% 
ataRal^vs cro 4^f& RPR> ^taatmra a^® aro, aa^fa Rnja at Rm Rwa 
at 'ajiRt'sdJiR^ Rda aca i 4 aa^am 'saa-maa sacaa 4at 4wa atc^ta aic<p i 4 

fiteM Canada cata aa, aaaa to atfro m aRa^caa to aRat^s aa i Rm ^Ua m 
Rwa ^aacaaai® atca i caaa, 

(i) a^Ra Rm ^Uaiev Rata s 4 ctcji Rrac*m ^5atw ^sm tBatataroa atropRa 5 ^tar®P 
tow am : caaa, (i) ca^fR® RaR5 at 95 . 6 % tataa <3 4 . 4 % atRa ga«t 4^R a^Ra Rm 
^at«p Ran; 4a ^5a m 78.15° c 1 R^ R^a tataa « atRa ^5at®p aatro 78.3°c « 
100°CI 
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WM5<J®Tg^t 


(*) fas*) g -r^m faJFts jjfSw 

■^llwp Wffl C^f*t ^ I (TO, 68.2% HNO 3 'Q 31.8% *t1% g^«t fa* w^TTBP 

flfiWj '43 ^HW 120.5°C I HNO 3 'Q *trf^ ^5^5 ti«n3^J 86 °C « 100°C I 

Pica vi ^ ^isRoo «?t««pn> 1s)«rc*ta OTit ^ % 


*lWPl Vi ! 4t*4fl» f*<elHa 4W3 ■^t'l W I 



33*ffc3ftaf«t 

«pBHl*P 0 C 

V* $*fWH « *iRT 

da 

WffcHls* °C 

(*) 3#m 

i 1 MID 3t 

78.15° C 


^4M f * 

^ii'ev 15 ra*t 

95 . 6 % t'lHt'ra 


=100°c 

78.3° C 

i 

33*1 1 




1 

31 $«fH3 (15.9%) « 

65.10° C 


CCI4. '^U'll'WP = 


CCI4 (84.1%) Pteffi 


- 78.3° C 

76.7° C 


®i ft«TM®t ( 12 . 6 %) * 

53.4° C 

15lvlH*i5 >^fCHN» 

CHCI3. - 


C3IUUMH (87.4%) 


- 64.7° C 

61.2° C 

V 

ft 3 «t 




(3) 

i 1 68.2% 3$1S<P 

120.5° C 

*nf5|; wf'CHW 

hn °3, ^DiI'bP - 




- 100°c 

86° C 


*1 20.2% *1$C\b1tsPlfo<P 

108.6° C 


V6«1*l HC 1 ; 


4^ns 


100 ° c 

= - 85° C . 


«l (56.1%) « 

64.4° C 

'SIJ^Hi 

CHCI31 - 


OPTUHWSJ (43.9%) 



61.2° C 


fiW't 


* 56.1° C 



v. 2 ><f i ^a:«*a^ ^ ir ag g. ra 

Use of Fractionating Columns 

(¥) * 5*5 ^t 3*rm t «n*rf m 

^1c*M Jj<H<jla<l< *n%5 4t<i ilT> 15'11'iM^ WT 

-m 1 mwi 

g^*m cwus 4 *rsrE»m *n^»i ^i?n (wrt^oSt^ 1sn3«t 
4um t*tmtCTfl 43sfi>re *[*& ^r ^mn ^ 
^13313 wprrc^ 43t '5r^»n^ i m s i 

3 ^ '3rftr^55 ^rft $*tmn?ra m^n«t m 

CTC3J *1lV4H<Wt*l W $*13 43tf) %5^ 

33 ^ ^E3 Wt 33; “'9|J^43 e f wy*55" 3t 

'¥*ft3” (Fractionating column) 3t3I 

RR>fj ' s it*il < pfl e t *'o**s 3J3^s 33, 's*nc*o 

t^^rDfi #at 43Tt3 cwi 33(^4 vio) i «>h^ <$& 
smf^s ^tll^n > 3l*[3, f^#si^5 3*rm (bubble- 
cap) 43t^?l3ffi (bead) 313T I 



Rw *n^pi 

^»rm 'sit* ^»rm 

ftat Ir’io 8 # « ,| o 1 
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r 






ftar ir.ii t *fR*? i 




n< _^ihi^ W *uPi* ^ efforts s<Nt ? wi-vn 

I"* - ftgTO SRIt as ; sms ifim cro <ic*ra 

W*-— fsJSR IBSCSS Rt 4 ? *RW < P s llV” *®C*»S dc<*l ^Wl I *jcs 

^t^', Cafi> C5tU slsSi,'* 4*1 IV St ^**0 

i <U<$>* SCSW (M b-.ibll SMI St«R St*IW TOW 

j i SlPlVC! STR N^l^o SS I SCR SCR SSS ^Iwl 

^ ' mm ’ nw| sss ^rm % cro csro Ssf^M as, ^ss s^s 
' m*ri stas^ss ®atflt toi sss tor smtw 5c\? 

* MR^rr®xc^'*nrri csros tor&$ gUsns^ rt^% 

vhmw SS | iS ^’R SMS-JHH ^W $|6t 

„_TOI 4St CSSR WtS 4SS as SM*i ac<31 

_ L toj+IT? sisr css <j«m w ym ^w sms- 

fem to to i ^*t <jss , isi imto wi fc«tf*rtft 
stwt aro 'sfwsa Ssrft tssisiwd sfiRM •qispc'o «ro 
O <4?l CSca WS ’life's TO«f sfSWS $aTfl 

W ft , TR$SRRfl>St S#R Wf&SWRPlSi MM 

ftarv-.^i jskPrtoh <toi TOiftcss ^ssw 

TOr^5"?S-fcatft fcSRlMS SfsstS 3R*t TO I SMS fflCM $Stfit fc*ltSlSfl> ST 

hr.*** | ^liiPl^ ■'ll'ACHfl ©m^«f 

Practical Examples of Fractional Distillation 

'SfKpRs 1WCTTVW ^$*|5 TOR TO I FWHlR* •UMWUfilW WI *Rt<TM 
< Mt v o iflSt WM fallals ^VSjjRfej) CStWS P)e|*t WW Rt*h '$?R c4l , lt < P ^{®f^ ^C'o ^TKPl^ 
*il'®H ■*i r Ai1^ sjs^.'s I w*)*i, 

(i) TOfos CidjlPlillV TOWS ^RR*JWI < J«T#tW*t 3 (^) WI SfSS ^RR^WI 
FPR 'a(|5ic i a*i 3 »il^Jilwi ’ilMi'i m ^sr as I •_ ^__ 

^ __< f, -► ^T-n «tJPT 

(i) TOTtfir® c*rd»tf%sm toiwr _||__ 

t ^rrf^f f^ 1_ ^ ^_ 

Sl^5 C^&lRsm TOR TO 4? 2RS1S i i M i H» i Mi» | 1 pi--- =^ ■—»»n» 

t'S"! ’TI'QSt StS, SISR IS^TRR i M iiii il iiiili A iiil iL ii| a a; iaa i ; ;;i ► *ii?1>^ii*MI 

VTRWS, Vl^tSPl 'VJRW'I 3 'aulC«)lt»ir^ < P iJjiiii;iliETOiii|i«iiii.::-:;:—;;—— ► <U1W11*R 

aftOI|l4rfH TO I ^ms C! CTO C 40 __ , n ICT-Jl.., !:::::::,:::::::: „ ^fa 

»i5_TOiflJWarawriCTWw*i 3*5; 

4 TOtlfM C'ltSlP'lilR «tl® 3 —6=d ~ I - n . r 

®s*i ’Rt< i h 2 s to g%^5 <!fms t|. ; ‘ i 

as I m u Kfrfti t Bw 11 M"ij-^= —^ ^ 

lilt TOTW5 CHcilPlJjR TORC^ 'SfKpRs ..^ Ii , n 

ims ^st as i «n«PM sito SR® 

aw tc^mtan^s ^rt^, cscSr, i 1 —— ► 

TOitf^R ftwq STwtcs W f^ 3 i b-.ia s ^?RR?r Rf^?rm -si^t 

5SI 

weM witsi ftfkrnu i 


far b-.i^ s ^uum w 

^*rm sffarni i 




c^ldilPuiN 


"CTOUpR 
- l^cefR «1jm 

► mxt^ 'QUT^ 
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CHdjlftah R^'ilRcva 30 - 60 Rlfa ^ aw. 3-6 Rifa <JWRR«5 R*ri®TRR RR*T 
4*lk»(* TOJ PICjjlPRN TOTPHf TORT W R5T [Rr bO*] I 4 ^ <WlCiR RRg vs^R ($&$ 

'q^l'o<R Rt*l*IIRlYil<R 'R^pR 5 MIR)'® vajw^c*! Rfo*} W *1 ^<5 C*PR (i) gRR^Cl <J<T$>i> 
®rt^ e*njift?rm, (a) gRR « 51 $ suiPr ^tw -<m^ rRS Rjrawrt, (vs)- otumh « s^ i er i ^ i w 
^HtR^ci rjr^s »uiwiPm, (s) tot ^mr^5 rj^s c<kriPh, «t) <$r 'Q Rm-*ifR ^p*nR %tot 
Rra*T, (S>) ^Rsfik'TOm « h) RTRTpR 'QTrm tWlR ^ TOT 'SfTCT I 

'3R i n r^totr sri%f& ’ 5 «r#ra e t ’Rrr wi <3 Rm srt^ r?t i f^m ^Uhi'wRPiS 

^Hlh»Jc«ll Wt RRtERil ^*R Rr Roi aRl V§R> j^'E»i|«q>RP|4J Wl’jW ^ft?*t R*TOR Rcm Rr Rttj 
Rtfas i wiiR^pt R$Rg (apjRRS) R*iiciR %r rut r?t i 

(A) W Rf^ C«fc* ^falWH « Hl$tflWM ^r#l^S«r * PWWUI 4R<, RRA l ftR #TO 

»w Ry^ hiWJiwm* rtrrr *m i cm\ on% Yra-a(Y fr ^R«tr , srt 
*pmwct, «iflf-«uiPifliPM Pwt teRw, *R® Ptro ^itm*Rn% « *rtRre «rj Ry* 
^iftiWOTi anWR i am c^at RItoim to Ry*i ^Rk^n as i 

«ui«iA«i, $$Rrt « HiWiwi^va RRg rr Marc aRi hi$U* arRus Wtos f^«j 

•llWlllM TOfeFT I PROWI Rt^ •ifctflWM « «lRlW1 RRJR RAf AS1 R^ HI$d>l»M 
(wflS'iW -i96°c) 4Ri'5rf%rcsfFrc (^THi'w -i83"c) ^hiw srm RfATRfR a'qar wi^c«ir 
RRR«t ’(’’RRctS af^R ^^l«W5 c 1 «Rt ' a M , ws I ^51$ TOA ART RttpTR *ftRR *f*RR RT^5 


O '®fl*i-'sfl*i % iju '®s*i intf 5'ocn^ ci 1*1 w ^*Rt ^*n*rm ^c*i »i«i ®i?i^rc5j?i *iiw 

Pra% ^?i i c*fmra '^*n*n?i ^*f ^fl> wi ^nw '®iPra% ^ i 

O Pit'tt*!* CJ^lPi'ol’l ! isHws ^TfW 1%f%^5 ^>?H—^5jJ*T Pic'C*)^ f^ 

^5K»t m m- a>) rt wi-wi g^«t, w m 'siPra«fa «(vs) i 

O i (rsr vaj^tf « vs\ <^h wi gMc<w wiii ^■'tf^ 

«wpwch< , i%n*t g^i«t gcaa csn*i mu i 

O fltSc^ ^carar t^sjr i jimcm g^«t gRm csn*i m\ *p 

CT *fppi *fTQTn ^rm, ^st jjhfri rw^r*i?i ^rh i 

O <l®t^ ^cam gRi*tir ca^fasM * Pra% wi-^i pRTfcrc? 

^caR «ilc c ilc‘? R>*i ^t^t 4{JI ^rln i (b) wllJl^nj'slt.^ si^'C ^ai wc*i t>c*i <a *i^c*ir 

I (A) at^ ^at 0?RR5 «H1^R5 f^5Tl% cwtn, <4 5^*t I («) UlW ^>5 C«R^ ^«tR5Rs 

R^iR> OT’fR, 4 «wo*iii «i»il i r*f g^«t i 

O RR)fl *(?TCT?f v®s«i—v®s«i “1 Wbl*t-^t^fa C*T*tffelf S (b) CR -*i < F* ar J 'ssi , i—'©a»i gR*t 

Wl'Gl^'SKR aivScGd CSJCT R*T, C*NPdI f^R (RSR ^iPr^J ’ifMV® ^ 

gT I m$ ^TRR RWFM *HsTMlft4v»lW gR<(v®'4 ^TI W 7T^%C5 f^'R RmsH f^J 

^ntmgrora Rmro^R ■sreAj «*trc* i (a) «ti®^ ^jaj c«f^ RdjR»RPi4; wi-wi g^'R 
Rmm*Mrcgj^ <mfkai f¥i snc?, m Ry't Tsnrnmaa wt*t 'row «ft i (vs) 

aWn ^3f (Rrs Rr«n^5pp RyR.Rpi^5 w-wi c*r«ffk3i ar^ ^Rw 

sttRT, ^Tt $*ttgFW*M aW5W ^TI 
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O wr-®rr ftgtRs wr« rwr : rwr'Rs cr cfr w-w a? < t arc* riw 
7rram*mi torn Rrc'TR r?s% 4rj$ rr rt 1 wi rrt rfprt wib rIrr^sr $Rift 
'srt^nf^ RfoiM crPi rtc^ 1 ^r cr ^srr \rerr y^ctR Ri'*fFtc 9 t *u.4i c o Rt *i^1*t*i ricr, cr 
^srr *q rm 'RR^tftR rr 1 

O T5RR-T5RR gRZ«tR *^f®?-R«S% <3T9ft t 'SfM tfRCtR CTOT 4 GPtt RlRTRlf^RKSTCR <#Rf&5 

rr 1 ri$c&r crcr rri^jr RyRiRPr^ g^t«m crot aiRfli R 3 ^ RfM^s rr 1 
RHI^<? RnjRRPl^ gRCtR c’Kai 4 < ff5 •ntsl'o R*^ RijrH i 

O RR»g w*i-w*i strirr r ll'®H i (i) ^t^f wi-wi 3r?*ir ’rkPir rmr rirt 

IS’II'iMsji ^JRR *wl RTR I ($) ■'RRn 1*4R ■ K< fcti , il'e < pfal*l^> '®s»i-'os»i {j<H(.R“ RttfrR ’llRi'o <pst»i 

R^fftii f*ra w^hiwr r^I$RPi$ wi-wi srr Rtfa® rr 1 aiRfEi f* (rt crPi r^rtcr 

ftlJRH) 'RRCtR Rc>K< RTCR I («) fTRR j^U^i^RR^ ^srr-^srr gRCtR ^Ttfpw R^RR rrr 
ai^fti $ririr (Rt ciftt RtaR R^r) Rtfas rr 1 ftRR >^Ehii«w >r^RR45 srr ^mcw I^tcr 
RTCRI 


bi c^l 5 } rrerr gfl> ^rr 4sHws RTW Risl^s Rt 'siRel^il rr? 

*1 Tjfl> '0S(,*w ReHC4 IJR^R'ilR RR5ft*l Wt "RRf RTR? 

vs I (R) <l*1blR '5(S»1HC'1S RltBcvs ^i2[ RTNJT RR I [ lit. CR. ^olo; 

?. CR. CR. ^oio; 4. (R. ^oiij<It. (R. ^ooli ft. CR. ^ooi 1 

(R) RiiscGd ipaR Rctram « %nRR^t $sbr rr i [r. err. * 0 bb] 

8 1 CTOI <Wbl < 1 ^RJTCR slSc.'Uf R^5 'Q OI^Tt I Rj. C4t. ^oioj 

Ut. Wt. ^.ooJtj5. C^t. ^oo^, R. C^t. ^.oo^i^t. C^t. ^ooi] 
<t I (<V) 'SIlH^ '4{^»l-\0fl»l g^«t ^t? >fl?t t<jp|ij’|c»il ^SCJPt ^511 [ T>T. C^t. ^.ootrj T>. C4T. ^oio; 

C^t. ^oiij?It. C^t. ^00*1 ;^. C^f. ^obo ] 
W '3l w t J 1 'o^*l-'ofj»i g^«t?t RtMFf 9 ! ij<K‘R R^C^t s iR^R»'s ^?f ^5T (R^3R 

J ll^.lC<4J RTW’JRI 

'fa I 0?) ^3f C4C4 5 *t*il' 9 j < ? RijjRs gsc*1<5 4Mbl*t- 5 K^1^ c.*Hfbai ^]|^m I 

(1>t. C^t. ^ooijR. C^t. ^obol 

(*f) iJl'Bcts ^3J Riyfoii \»s*i g^*t ^R t'sR ^?t ? 

^ i (^) ^ai (Rc^ ^fHi'il^ R|yR> ^iwt>i*t— r? 5R? OT^tRat <ui^rf i 

(*f) j5I'5c* 5{] ^Jjzt (Rc.^ RiyRs 'ojj*i- vss»i g^*t ^sR ^RJ ^ ? 

VI (^) ^RR^ ^li^l ^.C's RiyRii < ^|{J t t CR Bill■'1^ RTRJT I 

(R) ^RR RtR^t BRR RRlR^f 'Rt5R e t ^CR ? R. flt. ^ooR; 4. CRT. ^ooV; (R. ^ootr} 

(R) 'RtR^ «n5R*t CRCRS BR^RR RRt^JRS 'Q RfRI^RS R^R ^FlRR R<ftn R^ I [R. CRt. ^obo] 
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"il^^t'.y^ l> ^ |a i an < s *nsr 

^ ^ 11 V ^t, TB»1^ R3 R8 


*nsr 





333*1 


VO'M' 


b I RRjj 03^3 'OSI 3j1cHs *«fGlI'04-3'^!'$ (?P«I^3PR; <ul' a tTT I 
v bo I (4) 3M3 W5 'stkffa 1|ViC13 3Jt3TT 43 I 

fin. C3f. $.oob;3. C3T. ^obo;3. C3T. *obb 1 
(3) 'StM '4il«l-'os®i ijltHs v il'oi C 8 Hf53PR OKTt 43I 
bb I (?) iil'Sc'tjl ^31 C3C4 *(*ll'9| < P RljjFo 'osi—vas®! v tl'01 ^jl^Ut <w I 

(3) ■ > '<£bil« < pRR < b V6s»i—vo{]*i g3t«t3 ’il'o*i 3TWJT 43 I 

b^ I (?) dl'St.'bs ^Jf C«ft4 4»l|\g|4 RlyR>RR£ f*l!jt*t3 *tt43 '=ilc°ilt>*il 43I 

(*t) >*fb'ii'»pRPr^ v ©«i«i-'®5i o i 33<t*t?i ■’i hoi 3rwt 43 i 

bvoi 4#43*t *5*4 #? 43 Q»«ic^l*h 'sijwini 43 i 

bs i 4Kft4 ^#p starts cwus 'srcntfos c*n$t%rra 'w.uw* <}M4)43«t 

3*fat43i 



b I Rsl*t 4 333*t <p|(, < p m ? <3^33 3WJ ll^j ? 

*1 iii'g fsfcW ^t? 43*1-43*1 1^35*13 ®HlA3«t W31 

vs | vos*i ^*|*i Pk^ic4 43 03^11'® R'©® 431 313 f tutm 03^1 RoM ^13I 

81 (?) 3lfcp®3 ^wis ’ftRt'i>4 3?55t m i 

(3) siSctii ^jwis <?r«r i 

(*t) ^ 4rnian Stacks C3$ C43 ? 

(3) 43*1-43*1 ijicHa c’pwi slSffcs ^jjulb R^'o 43 i 
<t I (4) 3M bltH3 ^IC’lRw 4k4 3t*l? 

(«*) C31*I 4JJt?t 4TC4 3F1? 

b I ’T 1 ^ f^W%I 43*1 ^1*143 G3%4 R'o* ? 

*11 (4) 414*1 43*1-43*1 33^13 1 T^ 31 "ft? (T»t. C31. ^.oob; C31. $.oo*lj 

5. C4t. ^ooV; 31. C31. ^obo;3. C3t. ^oob ] 

(3) 4lll J i 03*1^1? 'aiili i i 43*1-43*13^*1?! ■“t^ 4t [Pi. C^f. ^.obo ] 

(*t) 4^ 43®l-4?H 34*t <3 'iHIH^l 4?J*I-4a 9 l Jj^t ^ g^«t 4 ^1114 4?R-4?R 

g^ e m nf^4i <?h i 

(4) OTSrtS CT, ' s U*l4 'ojqi liRI iQi'icis ilcM iQiRf'o ^?T I 

vi (4) ^ 4?n?ra t^R'm 4Tc^ 4i?Pt4 m m C4^ c^R ^ cw 

^n^'tTfrei 

(^) 'osi-'osi ijlHs CWU& 'ailb<5 e t C^ft4 *H1^4 <3 4*ft^J4 4W*f 43 I 

I^f. C4f. ^obbjR. C3T. ^oo^;R. C3f. ^obb] 
bl ^ fsRK'tfl 4TW 4W3 4l?R4 m FI1 'SkW C4^ 4^J ^3? ^ C4^S3 ^|^«t 

^Ql 

bo I ’TRIR^ra Wl f^TH 3T^t C4H 4^nit%4 *11^ «R «ftE4? <3^t «U4^ 

Rgc e m ^ro i 
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bi I (3) f^J't Sitedl 3TG I [51. C31. Aobo.; 5. C3t. Aoio; C31. Aoio; 

1ft.. C3t. *oob;31. C31. AooV 5 3. C3t- ^ooi,' Aoii; 3. <31. AooV; 1ft. <31. Aoio] 

(*0 ftuitia fcawi^w *tuPf? ai^w* 313431 <}33 331 m 31 cvi ? pn. Rt. *>oir; 

5 . Rl. ^oio; f. Rl. ^obo; ft. Rt. }ooi; 7 . Rl. *ooi, 7 oi); 31. Rt. ^ootr; 7. Rt. ^ootr; ft. Rt. *o)o | 
iA I (3) ft) skis CSt'DIft'bM Sil^sl^ CT3 I 

(3) -n‘j^'5'1 v ii'o(.*m •qj < 5^ils < p awii $t?n 3a i 
yai f^) $ 3 m « 3 iffta Iftgire w atat Iftrttvi 95.6% 43 333141a 

«ui*it 4 i vi gaa Mft 3 at 3 ni 3 t< 33 ? 

( 3 ) jfirwf'CH 3133 a e nft 43 37*5 cs«*n> 3 i$® ftafftU •D'sica iftafnt «iji*iwvi 31 100% 
Iftya $3133 <ttGut 31a? [ $sa 34^51 ?ptrh *a 3 caa i.i.> ^wia am a^ci 

i8 I ^*i)<ra e t ^5*3 3t ^3-3313 3*43 ^1 ? 

1 wtifw cdttiPtoiH "ft ? 


] 


(*t-fftW g) 


^r»F^5t 

■»rrRf^ i*rsr*m-ir 


Vffrmt (1 )P a = P°x X a(0: P b =fPxxb(4) ,P = (Pa + Pb) 

( 2 )P a = Pxxa,v) P b = P * x aw 

i I 300 K 3Mi|l4l?l fft’J'3 'ss*! A 4*1 *71*7573 20 kPa VI I 4<p$ 'aM*d<nl*i B *iNs* Wl 
^Wta 3a*l A-43 31*1513 14 kPa 33 I 4 '3l3 l( f 03^1 A 43 C3t*l 3*}k*t Iftfa 3*31 

[$*4 S 0.7] 

AI 298 K 351331413 ^HW3 31*1513 5.33 kPa 331 43$ 31331413 3lfft 3 '$313133 53t3 
$413^33 31*7513 4.27 kPa 4C3 <$ 53J13 C3t*l 3*[|<?f 3^1^ Iftfa 331 

($Sat C 2 H 5 OH = 0.8;3rfft =0.2] 
\5l M3 Iftfftft? 3t331414 1ft313*l « $373^33 31*1-513 3313C3 22 kPa 'Q 16.66 kPa I $ 
31331413 80 g ft«tm 'O 57.5 g $413E33 43f& 33^*13 C3lt> 31*1-513 33 353? 

I $43 l 20.24 kPa (313)] (31. C3T. $ooA ] 
8 I 64 g 133133 (CH 3 OH) « 46 g $3133 (CjH 5 OH) 1ftft43 4lft 333-333 033 Mfft 331 
VII M3 1ft Pt$ 31331413 f3Y3 ftt3T33 <3 $31*433 31*7513 3313C3 81 kPa 43*. 45 kPa 
3J3 333 53tl3 ^3ts C3f6 31*1513 33 3J3 43<. 34*1 f33T I 433 C3t3 3J||??t 3*3 3J3 ? 

rfc*3 8 69 kPa, 0.783 ] 

(t I 50°C 31331413 « C3C1433 31*1513 331343 141 mm (Hg) « 93 mm (Hg) I C3 

3<5^C3 ®3C33 3l?Pt3 31*1513 33H 33. 31 33 I 

| $33 i - 0.3974; <V3R = 0.6026 ] 
'b I (3) C33f^1 « faj$3 43f5 'STM 033 M3 343 I 43*f& 31331473 ft>f3 C33fW3 3 

31*1513 33t^E3 150 mm (Hg) 'Q 50 mm (Hg) I C3 Q3t3 3313 3C33 C33f^3 3 
$^$3 $3f^l3 TO, 313 C3I$ 31*1513 33 I I $*3 i 104.1 mm (Hg) ] 
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mgg-mggjpR 




(m ^mft mptf gg«t £m1^ meg i 4mfl> rnmtarra f^pg cggfifg « 

H^*i* WPI g«ftmeg 20.0 kPa «<m 6.67 kPa I C*I gge«t ggig mcgg C<Hf&H « 
mgfwim 'arts*, csrfp gfg ft4g mg l | tog : 13.88 kPa ] [ sJt. CTt. ■^oob'l 

1 1 25°c mrntsjra ^ wi-^g gmvm m&w 15 kPa « 40 kPa 1 ^ mmiang 1 cmg a 

>flgi5 ctr b ^g 4mfi> mpH f^«tg gwvregg gf?JgT*t 1^*fg mg 1 I tog t 35.83 kPa] 
vi wwi 'Q w*H 4mfi> 'siR^f mgg-mgg ftQ*t g&g meg 1 30°c mtggTjfg c^wtia 4Mbi*t 
30 kPa ^gt. cgcTftgg gimbig 12 kPa gg 1 wwm « cAc^cid 4mfl> ggegtmg ftuc*tg orft> 
gmsrg « fafeetg fcgfgfam gtem c^rDwg cmg mjfrc«t mg i [tog* 21 kPa; 0.2861 


C 



ena 




, b 1 gjpgg*iTC 'ss*i as b 0 g*t c'©!^ meg 1 a^-ifk 'os*i-'sg*i ijge*tg cmw stegtmj 
iM* own gw 1 75°c grmiang tog mgegg gwmg gmrneg p* « pj^r 1 ^emeat mgg a 
mforn toft 1 

(gs) gg^'tg Smmegg egm #t? b 

(g) mgg-mgg gge«ig C"4W gwgtg ^ggg^gg si$t^»s ^jjafG c*w 'Sgt, ’iiRfam gjtgjr gt'Q 1 . 4 
(*l) $#Hm ^ tog mgegg ftffcg cmg mjpctem x-mm >*m p\ « Pb cm y- mm «rcg flcfegg 
®gimw< mrcftm gmrng «fitefe«tg cgfl> gmstg cggto w mg 1 cm mjfrcegg gftm^eg 
l^gg cgil> gwgtg p gfiNto gg mi cggto cgem grwt mg 1 m 

(g) fr^nm gem, mgg as b ggtmeg cggfmg g U^g geg mgg gg*tfl> mr^H ggg geg ^tgr 
gjtgn mg 1 <smft mtggiafig fm^g egging «t^egg gRim gmmeg 20 kPa ^gt, 
6.67 kPa 1 & rniggitSTg eg ijge*! ggig megg cggfmg g 1> , ]^g mreg, ^ fiuiegg cgfl» gi^tbig 
gggtmgi (^* i3.88kPa) 8 

b. 1 gi$c.*5g sjjii c*fem ggimjm f^jf^g g mgigjm f^jf^g rngirn^ mgpi—mgg 5ge*ig eggig gWFtg— 
gt^% cggfteai ggtmeg ^mft ge^tm g m mem 1 <g m f^em ®mg mgegg 
gx.^% <flmf!J g*^Ug tvoQ meg 1 

(^) n-C^t^ll « n-C^C^CIfl ^fR®l 'Q ‘■ilPi s\ ft3*t GFFjffc 3^®t 'Q C^Pl^ftJ 

vo^-vo^«l S^*t ^5T ^UT ^<11 ^ 

(5t) 5^)v( C ^ ^c^6, ^Km^l ®^5?j vo^»i-von«i 3 ^*ri 'Q ^i4Pm m ^Rlt 
sm»t ^rcn nsm ^jmtt ^ i « 

(^) jicb, #t? vn 3ft ^trs^ ^re i c^ph 

'Q ^fRWa IW»CT 22kPa « 16.66 kPa I ^ 80 g o 57.5g 

3^^ C5ff& ^5^? [St 20.24kPa] 8 


tl (i*i)-8V 
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vs i fePmi t^aa caw felaa warn amta aa snw ar^gaa at 4 «iaicaa’-4 am 
30 - 32 % aTW I ‘Calais’ caw VWWtfPH Sffamia 6 - 10 % $ataa fcsft ^at fa I 
vantppp area afoot* taHCaa atfWaa aaca ‘Caa^fcfit® PafaB aiCa’ 95 . 6 % $aHa « 4 . 4 % 

aiPm v£iafi> ftg«t aifas vsaa^ca areal ata ; w*f5a tot 1 ^ alScfo a? 

MQ& 0^*1 I 


W) i 

(a) ^aa gjr> ^saa aa^lR fvrsj®! tvs Is <pcs ret ajian rea1 a 

(a) frtop aw,'smPrearea^t? *mPra arewa ^a^fo anan ami vs 

(a) ^ntaas aw, aaM gacaa £aPr$T ^t? 25°c retaaram wrcawaa (chci 3 ) aa^a 
CGjRSPiat^S (CC 1 4 ) 4 a aWFta aatasca 199 . 1 mm (Hg) « 114 . 5 mm (Hg) 1 
aia^ gaa£ref?)a^ca 1 ^ fagca dfoRJ batata 1 mol fca, reca (i) gacaa cafi> awsta 
rere ? (^) lagtaa ar#si ^aia afrefi> ^atarcaa caia ^ssff^t aaat rea 1 8 

8 1 wr PiW> retaatarra ftaiaa « ^aiacaa aw yta aai^ca si kPa 4 ai 45 kPa aa 1 £ 
reraaiaim 64g faarea « 46 g $ataa faPtca 4 to aia i< f reaa reaa gaa ?refa real aa 1 ^fa ^ttPtre 
area amt laataaw reta 'aaf 5 r 5 ^araca atla fafto errata area amw to caata 4 tana 
aifts RidHtr; faga <rels s“cs >^aa. siSt^s 333 cac<p Riyfo caata 1 

(a 1 ) caiaia glare i 

<a> awsta *aaaacaa siSc*vs ^juf5 ? rer anan rea 1 ^ 

<a> fc^are aw. amrt rea® i-wi gaaf&a cats aw sta ami £ arw faaracaa caia regret are 
a^a taat am 1 vs 

(a) t^are aw, ** reaa-reaa lagtft aistfa caw arercaa ta^jfre caarta rei <Sf gacta 
fcataiwa taPrtij wim artart am 1 area alamta snre fagal^a « >^Saw 
^5 ? ^ l^d'ifDs ^araia ^a^Waa 'arcai^ai am 1 8 



a~i mcq ? ^Ttataa a^ia 4 lc>fa (Simple mcq) o "SR 'Q 'a^aiaa ^ 5 ?l 1 %f^ap s 

b 1 'agatft« ast^a ^itoaj a#a gcaa' gaa aiScaJs 333 caca Fca, gaat^ aaa- 
(aq a’a.gaa (aj amgaa W) a^tag%aa (a) <waf^aa 

■^i ai^a’jaaw, gacaa aaatmfa vireap aa t 

(a 5 ) caiaia gaa (a) caia ®gi?a (a) caiaia gaa (a) *re^aiaaaHf 

vs 1 gf 5 , ®aa ^rtaa gaa tv®Is s»cs, aaa 5 v»s v®s*i— 

pp) Istjjsj (a) wi a^a a^%a ^ 

(a) cntaia « acaiaia ^a (a) 'sfe^'atoar 

8 1 gaa y^fea aaca gaca caf5 , ai?recaa ■#! ataa^a to ? 

(as Av=o (a) Av = am^a! (a) Av = atafga! PO ca^aa 
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<? I ojj«q-V6s5«l Jj^t L'sRc.'s fSftjC'Rl '£1^1 II ^l^ 9 ! ? 

PO AH = *PTC5FP pt) AH = pt) AH = 0 pt) AV = 1 WRpF 

«»i flHm (A) « $«tHc*w (B) ■wf'G'W ■iwitftii 65°c « 78.3°c i &su ^?re»ra WSTWm 
Rcplt*? 60°C , 5T v l»iliillu ^*^5 Wl >flW?I RIHl'o £41*1 ^Mc«m C5TPT C*tf*t 4W ? 

^a(v) >Xb(vi PO Xb(V) > \\(V) Pt) Xajv) = Xg(v) (^) PI C4hJD 

°i I RPR> ^sPPTtsrni ^ 4<i«i A 'iiv TMFPf, P* = 0.8 atm B 'flu <l*H>Pt, F£ = 0.7 atm. 

■frsoisj «n*rf g^«t a *aisr cm 0.6 wb <m c*rm 0.41 ai®rta ^ ^ 

OjH-ojj*! fiidc*1jj Wit; ^T^TFPt <po ^,(.<1 ? 

PP) 0.42 atm pt) 0.76 atm Pt) 0.32 atm pi) 0.70 atm 

vi wajtPt f%t e m twiHMwiw ^t*t ^wnira? 

pp) 'sntppp nT5??i pi) Aibpunjct 

pt) ifl^lRpp ^Si 1*R3*t frsR <Pt?l pi) ?TWt?J«t ’il'ot'i 

it. i iiiis^ji >pi -sros ^mpt*t ?w1^5 pppjft? 

WPsPxx,, pt) P= P° xx 2 pt) P = P° XX! xx 2 TO P = kx a 

bo I t<PhI^ ^1^ ^?P1-^5?PT g^«ra 

pp) *nft -$$m («o «nfo - chci 3 pi) <?nrtP?-<3i3R pd *rtft - ecu 

bb 1 R<.&s t4l*tfl> 'RR* **ft>*il'e<p RR4J 

PP) 56.1% qjlPlltH + 43.9% GFtETPRPl pt) 68.2% HN0 3 (aq) 
pt) 20.2%HC1 (aq) pi) 95.6% C2H5OH+ 4.4%H s O 

b^ 1 t , ic]jll®inl*i c'st'm ^1x1*14 ’ll'oc'i c+l^ *isic*i5i ^*fl < ps*1 ^P*TPI ? 

ro trci vim w^i^wivipi (*t) ^*t «wt 4»rm pi) nwmn 
bo I sl'Sc*5fl tj®T ^f&*l ij-qift C4P} gRpf^sT - 

04) ^rft . po 'artist 

PO^*ftCSHJ 0*1) ^ 

b8 I WJ^fUvl^.'# (95.6% ^4 Ml +4.4% *flR) >fl<I *1IW RRlwi v llo«i <Wt*l Rdpt 
PP) Ca(OH) 2 («t) CaO pt) f*WM*I pi) CHC1 3 

b<t 1 PnRt; (95.6% $«<ih*i + 4.4% *nR) 'flu ^nw c^pi o<q*i RFi^ ■nio^ Rd 1 ^ 

t«fm ’PQTirimi? 

(?) ct*iWr w (*i) R««rppi pi) ecu 

«i - b Meg <mr frwu i +t i s b 1 ^ 1 *,» M, 8 1 tfl * 1 , «j 1 1 1 1 , v 1 *t, * 1 

bo m, bb I b^ I «t, bo I b8 I *|, b<M ^ I 
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MCg : J 

ii 3l®i3>3 ’jcja crcai *iwi«tj ^53 fpj3 33 - 

(i) 's^tft ^3'srf^m g3 at) g3 c tf& 3^353 (ui) ^1331413 ®gi3 <?& 1 
whffc *iI2»4 3,m— 

(39 (i) 3 (II) (3) (i). (U) 3 (IU) (3) (i) « (111) (3) (11) « (111) 

^ I vs<j»i—vs{j*i c’fwi ol'Bc^Js jjwis '3f*iJ sfWl^J 's3j^i^3. 33 - 
( 1 ) 'sicHhta wi^i*i (u) ^ 53*1 ftgc*t Av = 0 ( 111 ) wi ftgw AH > 0 
C^lllt 3fo?3t3? 

W (l)* (li) (3) (1), (li) « (iu) (3) (l) « (ill) TO (U) « (ill) 

41 ^33-^33 g33 'Q intota ^aro?® <mm3 3*3)^ d'Wf^Ji C33t 313 - 

(1) g3t33 c^ira g^«m C33fl> cr3t 33, (u) 33t^ C33fl> 33, 

(111) *?*il'5( < p R^jl^s t’Hltk's Pi*^ M 3lc^, 

W (0 « (11) (3) 'tl). (11) <3 (111) (*t) (1) 3(111) (3) (11) « (111) 

81 $3t33 (15.9%)« 39*3 cGBmmufrB (84.1%) ftg3ffi ,435ft wi-wi g33; 3939-43 

corn - 

(1) w c*trfw 33 (li) ftgt93 3T$? (ui) Pa = Pa° >=Xa 

whik ^.(.<5 — 

W (1) « (Hi) PD (11) « (111) (9) (l) 3 (ll) (3) (l). (li)« (111) 

<t I Wl A « B 43ft «ft^t ^5I»1-WI g39 fr®f3 ^E31 43 C33T3 8TC913& ^59J 33 - 
(1) P A = P„° Xa (11) P = (P A + P B ) (111) V = (V A + Vb) 

wlift 313 - 

0*) (1) 3 (11) (3) (1), (U) « (Ul) (9) (11) « (111) (3) (1) « (Ui) 

'b I 50°C ^931413 ^®33 A 43 3WFT9, 0.80 atm; 4mol A 3 1 mol B ^3E33 435ft '8|I1 J I g39 
t'oF) 4w I 4 C*PC4 — 

(i) Xb = 0.2 (11) P A = 0.64atm (Ul) X A = (1 - 0.2) 

C^Mft *lfW 3J3 — 

(¥) (1). (11) 3(11) (3) (i) <3 (11) (3) (1) 3 (Ul) (3) (U) 3(111) 

l 

3-* MCQ 43 frS3 3T3t S i> I (3) (A) (3*) ul (39 8 1 (3) <t I (3) U I (3*) 
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CHEMICAL EQUILIBRIUM 




S*- 2 > I 


© araraRa aRjra>ara 

© fioa^it Rara fcataaa t mcaa atarcaj nh 4 cl CuS0 4 .5h 2 o m i 
^saca afta aatc^a wm-, 

© ^iroiPfiii x<*\<ncm i *m% atanamt, gac«t arammr; 

© atarramta §aa R% Raiut** gma; 

© 'saRat^, 4a ntRRas^a, Kp« Kc^nrn^j 

© aa®? *tJ1% RtaieM CW? N 2 0 4 , HI, PC1 5 , COCl 2 4a RcalSrWd >tWJMMta 
wtl 


© afaTfa* 4 ia (satat-* 

© ftawd 'auiwiRai ^atatama $i$*m$ 5 a<raac e t 


Introduction 

shl«Rs» Rfi»«l’jc»ilc < p olcia aRa Ra-4a Rfeco ipM m*t aat ata 8 (i) 4mjft 'Q U) 5 o^ft 
RRat 1 'aiwda ad aa aiaiaR* RRat$ Rwfite acas n^aad fa\ cmat a*ga 
Rf&aia aRa ^sama «ra* RRai< aR <ssv ^a « maat ^ a’gaRda RRaiRa 'afR^ ^atd 
atR 1 4 aa Rfo«ic<p 4^ft Rfoai aca aca caat'sa 1 caaa KCIO3 d ma Rea 4fl> facatRm aca 
kci « o 2 a*ca 1 aRwa ^tr«( «ift(tiBiwfl wifi wi co 2 ^a 1 ^satt «<pw 4mjft 
Rfeaia c*d ataTTamta sr-j mca at 1 «MjRd $*s^ft Rfoaia cw cw RR>aa’j[tafa acat 
atataRa Rfoata wt fc<taia ^*13 mi, daR $<5,aiagcaia awa fafoaw ad <p^a Rfoa^jtai 
Rea moat ata 1 ^®sK 4aa dd dH f*it*f 4 > aeaj aiataf*d RRtii aad '•Trad 

dta 4a aaa c*fat ata, ca mca RRa^-n^a atm RRata ad $<m fcsag aa, Rm ca atca 
tgyrm^tdt a acm e RfWam wi gTRa Rt fo{i*»j[d i aca «rtd ; R&an «a ^ a a m td 
atataRa* RRata a t *uH*f i am aa 1 w RRara (reversibility) « ftftaia 

atajtamr (equilibrium) aid Tjf& war Sfwt ata I 

atataR? a R a^ d a caam caaa ^sRm ^ar atarRmt Ram aca 1 awa c^M aRa^da 
camaa caat ata 1 ca aa cad ataiafaa aRa^caa a^s ataiaRa a*aa mma at 5 at; aa«P 

aacat#t catda data afca mmcs aa 1 ^*t csm alaa^wa ^ataaa aa arfacs RRa a^ 
gaa 1 atfacs RR %a %a cata a*ata f&R mfad gft^s ad aid 1 *aw aaa afaas RR ^ aiRd 
y^ 1 '^'» at aca atda ^ata ac^ atd 1 mtamtca ai^tFi^t ^ads ma caR 3^^® aa at 1 
gaid RRa a^ gaa ata 1 a^ gaa aamta atRd afta RRa ataia aca gft^$ 

a)sata aRcaa ^at gaa cad RRa a<J 3 cat Tatars aca <pfta atat aircaa at datacaa af%caa aama 
aata aca atd 1 RRa jacaa a*^j^ aamt aa, col's aRa^caa ataanamt 1 


atR + RRaaiat 




BPl55 I 
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Irreversible Reaction and Reversible Reaction 

443^ ft ft 3 1 i 54R ftftnia W 4 ftftn* 33ft 333 $33153 3 ft 34 33 4 *t<? ftftnift 

4*53 ftt* 3$54 3t54, 433 <11 ftftillftC4 44*pft ftftlll 341 'S* I 4 81413 ftftlllU 44ft 
^3 (->) 3J3£4 33 I 5333, (i) 3ftf33l3 CiPlW^ $*3»4 4353 4ft f353lfti4 ^53 KC1 « 
4ftlteM $5,33 453 I ft3ft4®f53 KC1 « 4^154533 353T 5413 ftft3l 355 31 I 

2KC10 3 (s) ——> 2KCl(s) + 302(g) 

'’ifciPwni csFtwc 'lUifirara anait® 

4^i|®l4l53, ($) 3l4t53 4ft533 35533 453 CO 2 $^3jJ ^3; 4ft 43*11! 44^*11 ftft3l I 

q S ) + 02 (g) coztg) 

$4^ ft foil) i 3ft 5413 dH l ilPft ft ft ill 44 4t5«f 43£«lft4 « W<?ft4 5354 4Rf&4 33, 
453 53 ftft3t54 ftftfll 341 331 

$3153*13^1, (i) 3ft 3t$5551543 « ®U5i1lf$H54 44ft 3*3 3154 <353 450°C 413313113 $3*4 43T 

553 5331 313 53 ftcwlv® ftft313 313J53 ft^ 3ftC51W3 4l53i'si^« $s,3jj 33 I 

4^n°r 

H 2 ® + I 2 (g ■ > 2HI (g) 

43jft54 ftY3 5f$5Sl543 4 153141^ 3J1454 3*331531 450°C 413313113 $4*4 4353 41 5354 
5t$55t543 « 41531^3 $333 33 I 4<ft«, 4«R ft*#5 ft%3f 35& I 

2HI(g) 45 ° aC > H 2 ® + I 2 @ 

^43tt 4*331531 5t$55T5BR « 41531^533 3Jl% ftftillft 44ft $4^ft ftft31 I 4^3 $4^ 
ftft3T54 ftft34 « $331533 353T ^ ft3ft4Tj3t 4< ffo ft53 3413 431313 I 

450 °C 

H 2 (g) + I 2 (gl v * 2HI(g) __ 

$4^ ftftimjWhl 4^3ft54 33533 53354 3Wf3^f 3t 3^3^) ftft*3l3 3 t 3 43t 341«ft54 
33533 53354 34134^ 3t ft*t^4^jit ftftflls 313 3RI 

^.\© 1 f^f^rm tartan 

Some More Examples of Reversible Reaction 

i I 4Tt33lft3l3 54l3l$4 (NH 4 CI) 43 ft53l®R t 4$3 4H53tf33t3 C$l3l$K3> 3»4 31531 5353 
413 ftw 41 ft53tftr4 353 4t$551543 GFf3t^5 3J13 'O 41R3lft3T 3113 4C3 I 33533 3153 3153 

3t$5S15®R C4l3lt® « 4Jl53lft3l3 313313 41454 41453 ftft 3 l WH 41313 4T153tft3l3 

C4t3l^4 ^<5,3^ 33 I 44153 C4H 44 333 3*53^ <3 ft'dD'o^t ftft3l3 3t3 33R 353 ftft3tft 
3l3Tt3 3 313 ^3ft4 33 I 

nh 4 ci(s) nh 3 (g + Hay 

3fftKt i 44ft *1$ C^3Jft®C< 43 313313 4^3 NH 4 C1 ft53 43 ^3ft 31333 ^31 ft53 3^3 431 
33 I 433 <fr$ft$3ft54 ®4»4 4353 5341 313 43 435353 NH 4 CI 43 3ft¥f3 453 5353 431 
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' 5 ^*^ Pic*^ ' j n T it < 1 ^ Sf*rt 3,(.<K9 | 4 ^TFfT <pf®*l ^ NH 4 CII vilCTWl NH 4 CI 

Rmistm nh 3 « hci *&m ^rm ■^pwm nh 4 ci i 

NH 4 CI (s) ?=* NH 3 (g) + HCI (g) 

* I TSfltf ^*rm >lHC^rtjJ 8 3-1%fIa'GST ^T ^®T CWWPFI3I 'Sffjf 7fT9R^<p gfRl 

260 °c ^mrara*r m ^src®i 'snitf ^tis ■hmw'g « 

1 %5®r triw ?m ^nra to ^ *nft fan mra tof «ittf >ii«iwi 1 > toto ^ i 

*11 wi R)tjJwc^ 5< 3 ^ <p<qc®i ftfolt NclJ l 

CuS0 4 .5H 2 0(s) ^ CuS0 4 (s) + 5H 2 0(g) 

^1 C^iM *TRT 'itvSvtol^q *Ttft 


!s>.8 I ^?Tt 


To make Reversible Reaction Irreversible 

^ra?n®ftft, ®v»Jl^i fof&ill I fafosle<l» Rl'®j|'®k<i 'TO I C*PR, 

c^h ^ a^rm c«fcn* *ifan c^reirt *rm, 

ftfonft7i«^5 •$?& *ms *n i ^^rrsumt^^ i <tph, 

(j») ft fi remjp ii ^*wnr wi «iwt <ansfl> $s*rm «nr% ^ wetS. 

C®TW '®M'ills'® njn I WT ^ I cw*. 

*rtc 5 iwwffiiim ^wtSa ^rto fallen f^ c*rmt ton 4 fa^m wi ftfoniffc 

^8 I tort ^®trt l 0 2 *ITPT ® < S 9 I^ ^QUla ^TfW *T!W$ IsfosH'i Wrt to I 

CaC0 3 (s) CaOfs) + CQzfg) (to! to#) 


CaC0 3 (s) 


caCKs) + ico 2 (g) | (ctot *rns» 


W C^H fafosls If^t to»fa*5 ®,C»1 RlffiilfD ^ | (7J5R, 

wife'flw ■■MwwdJfl g^*t c^ira omitcw g^'t otm <^%rni jwwrta ^ 

Pi&sls v llsts*l C^fPP ^.cii ’levs | VC*1 fsIffSlIU I 

•Na 2 S0 4 (aq) + BaCl 2 (aq) —>' BaS 04 (s) | + 2NaCl(aq) 


(vs) Rl^iiw c«f^ c^m a f jf i iiPi^Tc^ ^rfk? <?m <B^t f^&?n 

^ 1 ^ic*iieut> ?nw *nf 3 fii *g ^rrc»nfw viif^rs ^ i ^ Rl^si ^vlTJ 

CHsCCXX^Hs + H 2 Ot=± Q2H50H + CH 3 COOH<^ 
t«fit»i *nPt t«rm ^i w i (ii4 >4f3re 

Itnsm -^*0 CTifeaw ctw ^acn, ^®r mu ^aiwilil 4 

7TW Wm\ ^ (TTriwm ^JiiwicaU <3 nrt^ 1 w fcs zvs ^ 1 

^5VfH Isfoslc*? PiNPlI^lvovsICS SW*t W ^TRl I 

CH 3 COOQ2H 5 + H 2 0 —»CH 3 COOH + C2H5OH 

CH 3 COOH + NaOH —» CH 3 COONa + H 2 Q 

CTW^OI, CH 3 COOC2H 5 + NaOH —^ C2H5OH + CH 3 COONa 

?")ihhjjC tsrr^i c*rt%Trra 




















































vStrS fRUR-SRa aaj 
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Are all Reactions Reversible? 

'4il^<P'3IC<3 v tf{k < K*t a^l Rl®i)lC<P <K®1 5 t e U WT aa I ' a (C*i^ RfofllU 

fafasata ata m a*a ca w a*qa^ft Rf&ma a*t«ij i <n aa c^rcai ai*ic< £ 

fafoalt^ ftfeat (Irreversible reaction) IJta *1*11 asai aa I 

£aiaa c taa*t, $J$calceM 'Q '3(ls(C | et , 1C < f ^^5 4ik*t *flft aa I ca Rfoal '"MHia 
P®la aa *TI; ai akuaketl faSflP'A ^QHf fafoid bC®l i 

^ 2hfe(g) + 02(g 2H 2 CKvap) 

4 5l\5t fa^a nrfa fata 100°C ^5mt3fTa <PSC»1 at aa ^STUS 

4l$U!akeM «afarcsrtaa afas^ «raT at® an ^satt 4-®misna $a1a&$ fafoait* <R«ca aat 
aiai 


ii>.vss i ^rt^rmf^F srrsm^^rt 
Chemical Equilibrium 

aratafa^ aiarraaaia atsrn t ca aa**ta c^r R&aia a^^ft fafoats ata 
alias aaR aa, ®Tt^ si|jiI*iPi < p RRTta 3 ^ <t*l l 
*W«Pl* RrUTRwfR - 

Rfoai ^aas ^ aa at ; a^qa^ft«a’ST^ft $®a fafoai aaR arca aat® art^ i 

aTtart i 'srR’R nrou ^kcsjlw'i « *tT? ca«jfa at*fa «ilttillw*i aRI faca 
fafafc ®mtarta opr 45o°c- 4 cata fata aftifciwH * «ikaifaH fafaat aka eo% albican 
attsrefa® ana aka <oat fa&a* h 2 « i 2 aw aaatarr urn cata 20 % aa 1 aka fatjtaa a< 
aja^i ca*jft am s»w i at^fa^nt^ a*qa Rliai fa^^*t 0*1 is aa cat 1 ^ fi'oa fa&«i ^^5. atw 
t>aoo aic? i 3®ra Ptc<p v iiwi h 2 'q i 2 aaaniiT caPf ai^ia faf^aia aia caPt aic^ i 

• H 2 @ + I 2 @ 2HI(g) __ 

^nata ^ attc^twa ^rcarefts (Hi)-^a a^wra wt fka ffta aro? wt 
arfta ffl-««ftCTWCTaatarra h^ « ig ^sfaa^aearo?i staafaa Hi-^a wnart aaj*nrr 
ftara + H>i < ^'^t l^ata atas ^a aR i ^a ^ca aia < r^c v » ak^ <flat l^rf^aia 

aia aig^g arc a i^w i ^ aaa R&aia aia *wa?ft f^aia areaa aaR aa i fafeara 4 

a^ffiiw atataPias atajta^at aat aa 1 



ft® b.i s arorc’vn? caxfSai ^ aranaRia h 2 « i 2 cow hi ^ ^at, hi -as 
ftwwM oac^is h 2 «i 2 4 a ^ aaarca r»i i 
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VSW 

*5(313 5$7517BR '3T7375($(5 (HI) f573 v lS)‘‘Hfi; 3*373 ^53731 43*$ *33*31 53 I *3tft«, HI 

ft 7 *iiftt*$ 573 5 ($ 7 Uai 7 ®M «C 3 ift 371 s * 3 T 73 iffe 3 3 M $<713 3*73 i *$33 4 ftfoaits* ftH* 3 i 

331 5s i *$33 hi -43 *i%mt ^3*1 3*37$ 3173* 431ftft*srs 513*3 3*33 5m m 1 *33315735 

H 2 *3 I 2 ^ 5a3t mg *$(3t ft<ltt*5 f3ft*3( 3T W'qft ftft*3l 373 HI 3*73 I ^$73 

S^hftca* H 2 'Q I 2 -43 3t33T c 1 33 5'a3t3 4 ft foil la *tfa 33 «TR3, 333 *$I 3(75 I 43 333 ®*53 
ftftala 313 3313 33 I Sca^ff 73, HI 3331 H 2 *9 I 2 43 1*133 3t ft«l$ ftft»al T@( 33T C3t3 31 C33, 
3(333*3(3 433 3517*3 *SR355 43*$ 3173* Mt3 ftftillfta^ 80% HI 438. 20% H 2 <3 I 2 43 faj3 
3(3J(3*3t5 3173* I 2HI (g ^ H 2 (g) + I 2 (g) 

j*.h i *rf^%*T5T 'srt < 21 ^ 1 % 

Dynamic Nature of Equilibrium 

wr^rra c^h ^mi\s^R 3 cv© <\(*\ ^c*i ^tq 

^ 5 TJ f^T *wM ’if^c^o &°ic^ ^lc<p I va iMl v ©^f* 5 c v fi <JC °1 ^C *1 ^c° 1<3 ^ , *i'olc<i 

CTO W3 3fa%3 3t 533t3$ C53t 3(73 I *$1$ 31 51 (5*31 43fl» *53*31, ^(*$(3*31 331 

3*$3(73 3? ftfoimi (5313 31 33Kf5lf 1$737S 7$3j%*5 '5l$73(7iJl3 31^313 3*73 3(3T(3*3(3 33313 
3ff^3 Sf3(3 3TQ3( 73751 ftCS 4^3 43*fi> <#3t OTQ3T 33 I 



Ifes s ^m^rra *g ’HTK^f R&«i *jcs sr^fei i 
3 I 3 T RJ3R 33313 STffog el3l«1 % 313^3(131 H 2 9 I 2 43 43*f& ft*33 1*173 43*f& 
^513313(13 %^33 7373 1573, 333^3 H 2 <3 I 2 S*$5173 ftfe*5t 3*73 HI ®33^ 3C3 I 373 4 
ftft»ala 3(3 337$ 3R3 438. 3^133^t ftft»ala 513 HI 43 ftcaM»l 3(3 31^7$ 3(C3 I 43333 3C3 
33 ftf33lfi5 3*3 3C3 C*tC31 Sf^$373 333 313713*3(3 *jf*& 3C3C31 S«<jftc<p 3313 3TC3 ftft>al 

3Wffi3 3C^I H 2 (g) + I 2 (g| r^i 2Hiy 

31333331 V!^C33 3C3 <53(313C3C3 ^ 3^313 7$^%3 «(lt3l(^3 3(75 3733 331C3T 33, 

^$33 3(3J13 5 313 ftc*l<) C313 3l33^o3 33 31, ^3^13 H 2 ,1 2 'Q HI 43 3ft3l3 '33ftal^ v ® 3173 I C33f 
3(3 C3, 31333*313 333%3s 33 HI-43 373J 31731^3 33311 ' 5 t7$^ s 3 3(3*733 373 HI-43 

31731^3 7$Bf%3 ^3 431 4 33733 HI-43 <#313 3*33 3757$ 3757$ 43*333 43*fi> 3^3173 

C%(3 I 4 7373* 73(3(1 313 73, 3(3T13*3( *3^733 33 7$^%7 *3(73(^733 5(73733 3*73 PUtM ftfl*3l 
57375 8 


$S 3JS wm (i*l)-8i> 
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VSfcr^ 


H 2 + I 2 * —2HI* (I 2 * RRt 'sfflRtlFR, OjRR CRtRRRl RRtR) 

crcrj hi 4a 'H^tviiU *t%n«t (srra so%) rhQrIvs® c®«tR$R hi* WR 

RRR 4®t RWfo^'aiC'aerfcHI HI RtRlfa'o I 2HI ■ — -> H 2 +1 2 

4 wrc gpnft^s fr ct, Rt RjTR*t t «i4m* Rare rrci^« ®®r ftOni rrr 

J1W RtCR 1 , vbcr *jTD 7 l('bW*t ^i*(R Wtn R5t <4141 RR Rt I 

5*>.v i TrrsTtTrfSr^s ^rt ^rf^r^r 


Characteristics of Chemical Equilibrium 

sIRRIr^ *ik»us R1 RlMJMHR Ir«(I>r FRfl> ^*tl% £<lPt^J RT ^ ^ICT'I CRRR, 

TO RltVJd (Stability of equilibrium) 

(«t) c«tre ^>l»u'®l (Easy approachability from both sides) *3 

(*t) Pi&flls (Incompleteness of reaction) 

(R) JWMWfl (Ineffectiveness -of catalysts) 

(^) RftRja I C^R dlfftil RkV) C^IrIcr ®t Pd<pM '^•HR '<II<p(.«i, aft C^R 

aiftjas 'sRpetig (fm, ®mrsit« wrran) cm *iQ^h afron rt Ra i Satas*^*! cam tRRRift* 

4ft® e 4® arm tana ftta ioo°c ®mia[R ftftRt afror RWRRim <tftRR *ict &sa ftfonwa 

0.667 W ftftRt R*CI 0.667 CRH $ai$R $aiMl«ll5 R^ I 'Ml*. 100°C *1*1*01* HtRTta*rR 

0.333 CRH tHCRlft® 4ft®, 0.333 CRH $RHR, 0.667 cm Rift e 0.667 CRH $*IMl«rt> 

fsign atop i 


CH 3 COOHfl) + Q2H5OH0) 
$RIMlf?)* 4f*F5 $RTR»t 

RtRffo '5R*tt?j % 1 mol 1 mol 

^ihjmwihi « v 0.333 mol 0.333 mol 


CH3COOQ2H5 (I) + H 2 0 (!) 

0 mol 0 mol 

0.667 mol 0.667 mol 


4 RRjmt srfcro aa 4 a$ ®mfarm a^ftR caca ftcae 4 aftRiaaTjca cm aa Rt 1 
CO S'siift* etc* t tr fs htcrj?i 4rr area* ca, ftfoara 8®aftR> crop 

RRTR5«fm C^RRI RRSR’I ®CR HIRHR^ ft^tRaafft HtftpP Ha^n^CRt am 2TOTRR I 


OTR, N 2 (g) + 3H 2 @ ^ 2NH 3 (g) 


4^ wm$ 4^ RW N 2 « 1^*1-RBRs? H 2 »IJR PtW C*NIPI ^5 7% 

«1IPI 'sulW.lPill <tJHR ^jjj 93% *BR^ N a 4W. H 2 ,«W RTSII 

«HJRw NH 3 m?® ^ 1*0 PICT ftgys *5|PW ^Mct ^ 7% NH 3 niR w ^ 93% nh 3 *br 
R lC<)lPt'0 ^ N 2 « H 2 *111171 *1^ e M I ^smK 4^5 2RtP^5 CT, R&ulHJ CT 

4^ RRTT^fR C*IRTCRT ^TRl I 


(*t) Mmv * STf® RT1RR WI V\ f^ 3 RR | RRJRRR R&II 4 

« t<^nR «KW I RRJkWjj qH CTCT$ ^1 ® 9 Rfr ^R I C^R RRrI ^1?1 RRJIC«M RR 
(Keq) -“pj R<?Rt 1 <RR^ RRJT^?1 RR Rt Rl% W *IICT, ’pJ Rl 

■5R Rt; R*TT RR, 4^fD 5'O^t Pil^sl ^RRS RRt*'® RR Rt I 

A + B _^ r+D . . if [C] x [D] 

A B " C+D - ^«q ” [A] x [B] 


<R) el^R tR»i l * RTRRiRR 5 RlRTRRR $*R 8RRPRI CVR ; ?f^m <R$ I STSRRs ®W 

Rfoillw RRRRt1^5kR g^5R <PR RRCT RtRTR’RR 5J5 ^*l%5 RC® RRR®t 

4R Wl R1RT1R3RR CRRR RlRR^R RR RTI ftldRIR* <3 ^RICRR CRSRffisW RRRtlfR RRr^R RCP Rt I 
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*>.*> i ?rt^mrf^r^ r^f^in ^rrsom^ra f^rc^p <i mvh 

All Chemical Reactions Proceed to Chemical Equilibrium 

fifeiiw *ife cnre to ^ ct, ■5w*t immto ftoto Rtnrtn^tm to* orcn'? 
fcsntw tor« ^5 *rres *rt i fifenr R&iiw tote ^cn ^rramra 

C'Tlci. I 4 4ldt*t *il»ulws 'SfH ^t*ll nt 331 *Tt I 

i %*Fm « ^iwiRte tos «w ttor ^iwiuiU u*$fed fifemfi Rmihi w m i 
■ nfi wsrpmifi’in t«rm *wfiY*j $anwifi<* tos ftfite nra ioo°c ^smrarra ^to«t im m-, 
^R c'Ptt nrcn 4?it fi&iii <ks $tot g «nfi *scn. i 


CH3COOH + C2H5OH -» CH3COOC2H5 + h 2 o 

SrimiRi* 4 ft® to»t $srt$»t ^imimiU mft 

fifent to*t w $*iwifi* tos «torn sm tarn. ttor tniiHiufe <3 ton 
tomt nto1 fe$ 66.7% t«rm g $«iiwifi<p tos fito -*m *101 66.7% $tot $«iiwi«t 5 g 
66.7% *nfi fcvis »ont*m ctr $«rR*t « feaiiHiffi* tos fito ns*rcn nt ^ <rtr $tot 
tniwiwilJ « *nfi frtote nm Rt1 'suto 33.3% ^fes g 33.3% $rrr 

Rnto «frre 1 ftoaifiJ ^m^rm to$ nmR, toto fto rs 1 

«n4$aiM *wwww ttor ^iwi «15 « *rtfi to ioo°c 'smtarra caw to OT’ff nrw cn >m 

filsPfll <KS ^RRR G ^j|t»ilRj<P >$fite *?£«. I 


CH3COOC2H5 + H 2 0 - > CH3COOH + C2H5OH 

ttoi Wiwiurti mft WftoR <aft® 

fe$ r*r $toi $«hchi carta torn - tonwa 66 . 7 % rr c^r $»trr g 

‘flip's Rt I 4 CRM'S fi’l^l's fifeto RRJ^f RRTfesa Rc<P *R, 'R?I < P 

RRrm m to mfiBwii ■ i ft wwmh fifes ' s Rto ^ w fifem g ^<s,*tm to *tot 

s»cn CR^ft m CT, J i^ w i fi&fil ■'iRjhHW fit<p aRsjR I 


# 


c? + 


CH3COOH +C2H5QH ^CH 3 COOC2H 5 +h 2 o 
33 . 3 % 33 . 3 % 66 . 7 % 66 . 7 % 

h o I i J j»s 'Q RI I'wp ^ i RI *<j^*s <p 

Law of Mass action and Equilibrium Constant 

flhnlaPi^ filffills : 5BI ®t**tt*b 'R'Qws '*('»iC*ll fi’^fiRJt’TRRI vfi'o 

»|*vb<l< (C.M.Guldberg) fit. ' 5 t^*t (P. Waage 1867 ) 'Sato'^U 

< ptsi , i i 'S}i fefiis jj*nfD fiTH^n s 

fefiN> ^t*wart?i. tofc to ct <?m rtoi ^*tto ton 

'Sian csrff? cnt*rtn n^mait nt 'srtto ntc*m) nn i f#?ra wra, fifenm 

njn fifen^n ^fen 'ocss ^RR^irfe^ nn i ^tfen 'sn <i®ic'o ^rt*rtn e M stfe Pi's is gsc't 

> i k ii^s gffe]® cnH cnwtn ’ijit^s crot ■&H cntnftn i 

'sn fent ^cam ntfito st^H % ^ ian ntfinrw to’tm 
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wi 4^1444 414T sPPtf^T® RfotllfDd *iklt<u 'os1«*«l ’JC54 8tl%*n*R 

■4414141 

A + B C + D 

4544 # a. b. c <3 d 44<4m444ian4 4flRi^4444ia5Esi [A], [B], [C]« [Di i >[®4R 

'MteRllil ’jai^PS, r f = k^A] x[B]; 

44^5IC <ftfgm *lf%E4«t, r b = k 2 [C) X [DI; 

44TC4 ki 'Q k 2 44 4*114^ 'Q 1^414 414 ^4 I 

4 rajf 4 **n 4 , Rfoiiid 414 o am'qft Rfo^i* 4 t 4 44R 4a i 

r f = r b 


/. ki x [A] x [B] = k 2 X [C] x [D|, 

k t [C] x [D] 

”k 2 “[A] xB] 

^ lwTii| = l = Kc< ' TOraffiOTI 

Kc 4 cm*ji 4 4 t*jiw 41 4 tuj$ 4 * 4 »rt 4a i 

( 4 ) 4i»u$44 4t 414 tto s 15«m ^smtarra «4rc*t 44f& foQmia 

4&4 *54 C444 Whl{J wnait 4T l ®tt?Pl4 5M-44 «lff*P®T 441 fa&a44\C44 4^4 ^44 «fRTC44 ^5^5 
4^fl> f^l4 4lf*l 4C4 4TC4 I 4 slPk^ RTSIJ^W 4f *H*bl«v ^C*l I TJ^Sf4t4; C444 cHI*ll4 

Kc <3 '5mPt4 HF1 ^141^44, K P I 

orrnt? Rnn^ 4 , Kc t C 4 H ffl&m Rrorra^ia <sa tasrmr ^ ^ f <&44 <3 
Rt44 ^4E4 C4 1*11st 4441204 414H 4d Stt*® W 1*114 4T4I544 441 441 4Z^ Kc ^141 ^41*1 

*Pfil 44 I C4H R??lJt Rp|4» fals>fj«p <3 $<!,aff P|jjl»|l^$ 711414*1 RfofjlfiJ Rc40»ll 4ffT 414 I 


aA+bB ;=* IL + mM 

S54&414 3JjH »jc'a $itfll'® S'Oij^t R&fds (1^1*114 4T4Ti[44 Rii^ca 8T^f"t 4f)l 44 8 
[L)< x [M] m 
"* [A] a x[B] b 


'swat, Kc = 


Cl* Cm 
C^x Cq 


c cm® ^H¥K3i am cw 1*113 *rro k^ ^ra 431 1 

Kp • 1%f9P?rRT ’1 j I *1)3 $jy\ dc^JW3 ^53 

*tkPr* i>f*i p wt 3^f*t ^1 ^rfn 1 ^ &%jRi ^21 ^us w in*i 

31*^5 ^rrePt^ 1 Kp m\ Pn^*t ^1 ^ 1 PiuPiR^ 

5 in% Pl&^lfl KC^f Kp PlK^cH c®r^rt ^ I 

aA + bB tL + mM 
K Plxpg? 

^ Pixp^ 

(<l4U4 A, B 441 ^«,nR L, M 44 'arTfpRP Ft 9 ! 44 4«ffak4 P A , P B 444. P L . P M I 
4ft4?k e t ^5TC44 C414 4445U4 ^It4pt4 Fk4 4-4 41tf5 a^Pt 4*414C4C^ I 

C *14 * 1 J 14 ft»ft*t 4 C4t4 fami 4 * 1 jtt 44 FH 44^5 £ C 4 t 4 « »tjt 4 

ft*k*t4 c*rrt? yfc*t4 ^ i »«ic4 C4t4tm i 
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t Kc.Kp^ 1 «iP|4»j 

Characteristics of Kc, Kp 

(b) PiPi£ ^miSTR fafoala ^TRIi^R 5 ^t ■nhjl«<p PiPt^ l 
(*) 't&m JiPumra $ 9 t %s ftfow ^’rttRj wnan c^r ®hr w rrjs^pp 

wll v tliR v £*'i *Tt I RRTR^ff 4 i i , i'olc^ v tfiRiv5'fl 3 ,^ c<j*i Rf?J 1 

(\s) R|*RMI < ll'slc B l Rt < T ,i 41C®1 ’ifs^l'O'a ^?J I 

(8) RRjg^R RR OttR* c^R RfaRt SR'S M WSfR ^5^ R>*R ®T (RRTt -Jim I ^IRT 

Ryw RRr^ 'Q c^rmra 'arR’ttt^ Kc rt, k p ^ rr ^f 5 ! www 

RRjRwrt '5fpp^ VbHftt4 ?OCS «rfK ^R^5?I ^ I Kc K p 4<J ’^gRjf ^R 'arf^FP 

$<A v il l U*1*l '5R^5ft »R C^RIR I 

(<?) c^R Rfoiii >iR;r<psfm ^ rrtsjr^ Kc ^rr ^’R'q ^rr ^«rt <^R ^ 

R I CW) ttrH 4 ) S'9g^it Rlffal RRJH’sfRi Piii^c’f 'SITO S 
A + Br^C + D 

A, B t£TO*Wf C, D ^ (RRR WRIT '*N»W (A), [B] <iRt 1C), [D] ^PT, 

3 m ^ K c*lsr 7 iij 

(i) <flC¥C3, Kc = 0 : 5£$ •^5)<MC s t [C] x [D] = 0 ^ I 

Kc= [a1 x |b) = 0 5 ^ ^3^ R&iihi $«?tr [c] x [D] <a?r *&m\ wn *pi *nor 

•Tt; ^SfR ^*IJ$ I RRT 3^ Kc ^ RR ^RQ *JR ^5 ” P 1TC5T *TT I 

(ii) RRR RRJ (K c ) iiRI RR ® < TC3TJ ■ > l?l<m < t [A] x [B] RR '•pi JPS 

to i Kc= l c )g l p ) = a . RRrr Rfe*i4 mvs To; k c ^ rr «i$R ww 

»R I c«M»l»lto. liRRft RQ»iJl*l C^FCU ®f ■’l **»<; | iHeMJ ^*If ^5, RfofllJl RRI RR 
^9Rt ^rresRT i 

Jfc- h ^ I Kc 'S Kp-«iT3T 'STC*CT '**'****£ 

Relation between Kc and Kp 

*1T1%I Rfoilla C¥G$ Kc *3 K p TOJ 'SR Rt*)!?*) *U1^R R&Jll 

*Rt^l CWJ, aA + bB r=^ IL + mM 

4*ffiR R&«J<P <Rt^ A, B (iRt^flR 1 rR L, M; (RRR WRlt [A), [ B] [L], 

[m] i f^ferRi *iNjm*4I$i cm® Kq ^ ^i m (?wt ^nn % 

[Ijix [M] m Cj x eg} 

^ " [A]? X [B) b ~ C % XC l 

RRR «tn%l <3 §<s,«fR <RntfjJ ^1«pR5 5t*l ^JTla^si P A , P B , P L , P M twff^ *RT 1 

®«r R^ara RRTRwrm Rt«pRs rfi rrt^ k p -m Rn^t <?wt ^rra * 
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<31331 43 ^ 'sjM 3tw Preen ct c^h 4*f& 3iie33 n C3K33 'skPt* ?t3 p ^pi 43* 3iwfl> 

T ^513*1141*1 V Plf>13 'silij'ai 333 ^3£3 3 jIc33 3 34l*i3l«l—■ 

PV = nRT 


31, P =y RT = CRT 


(1) 


43te*i, c=^ = 433 Pfi>i3 '3(iii'oc*i ww3^3rt31csiwmwrtani 

■» 151^*1 (1) 43 313 PlCKfl »i 3 l*««t 33TC3 <31331 31$, 

4 m 

v PL * Pm 
“p ~ _a 


PaxPb 


(C L RT)t x (C M RD m 
^ (C A RT) a x (C B RT) b 

(ClXCm) x(RT) 4 + m 

= (c A x Cb ) x (KI} a + b 

= Kc x (KT) (4+ m ) ~ ( a + b ) 


.-.Kp =Kc(RT) 


An 


43TC3 An = (4. + m) - (a + b) 


= Rfoij|<pk*i PI3 >*js> « C3W ?K3T13 HEh'S'i l 

= c3W?rc3Jt — cm *wn 

333 R&sls $33t3 'Q C3W 3 x3jIs C3H 31 3tfr; 33n An = 0 331 ^33, 

Kp = Kc(RD° 

Kp =Kc ; 313 s t(KT)° = 1 

®3Ks*f i I Picks l^ # ifl> f$f^3t3 CTCB Ep <8 Kg-43 ^3133 33 | 

(i) N 2 (g) + 3H 2 @ 4* 2NH3(g) 


(ii) PCl 5 (g) 


^ PCl 3 (g) +Cl 2 (g) 


(ill) H 2 +I 2 (g ^ 2HI(g| 

*Nl3h t 3JT%I RfoilW WWW 313JiJ33 (KJ <3ftf*t3 5TC3 3T3JS133 (Kp) 43 * 

Kp = Kc (RT)^ 

(i) 31 Rftfllil ^ N 2 (g + 3H 2 (g) ^ 2NH 3 (g) 43 C3313; 33t<$ NH 3 43 C3W 3?3rt3*l 

2 43<. R&33 N 2 <9 H 2 43 C3W 3?3Jm3313C3 1 G 31 

^5jjR An = 2 - (3 + 1) = - 2 

/. Kp = KcCRT ) -2 
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(ii) ^ pci 5 (gj pci 3 (g) + ci 2 (g) 43 C 3 ®ira ; mti pci 3 43 <. ci 2 «« 

<3f&C3l*l3t?OT3»T (1 + 1) = 2; 1 I 

TfWfc An = (2-1)= 1 
.-. Kp = KcRT 

(111) 31 H 2 + I 2 2HI 43 C33TC; 331^ HI 43 C3H *WB1 3*1 2 43t 

H 2 «I 2 43C3l*T3t?OT3*I (1 + 1) = 2 I 
An = (2 - 2) = 0 


••Kp = Kc _ _ 

Sik**! 3. i c^t3 Pi9 m la An-43 3 h£ 1c4*iRm ^Wrtum PilinllUn Kp « k« 

3t3 <MI#tH 40.5 « 5.5 3£3? (R = 0.082 Latm. Kernel- 1 I) 

*T3t«rt3 t 


TOT Wlft, K p = Kc(RT) 4n 

l 

3t, 40.5 = 5.5(0.082 XT ) 2 
31, T-661.26 K 

.-. %%WW 661.26 K. 


43TC3, Kp =40.5 
Kc =5.5 

R =0.082 L atm. K ' 1 mol " 1 
An -5 


i*. i>VD I Kc <3 Kp-<4T?T «J'S»'S» 

Units of Kc and Kp 

C3 C3T3 &53*ft 99^13 S?3J Kc 43 313 313t 8 W*t W3RTI C333, 


aA+ bB 1L + mM 


cix C$? 

** >,r b 
~A x '-'B 

C5k13TCkC3, 4 >l3l<WC e t W ^31 43133 « *TC3T*13ta( 333T3J1 ^513 

■srnuT Prf %31 mm 4 3ian*rp aPitsft* Pfoam ^rt» <^^3 Mic, Pfoire « 

C3P( TOUT .1 ^53R « $<5flTC33 ^ 3TO < 1T^T?W3 $33 P^3 ^3 Kc 43 43*35 

9R>;i 33t*i3 99»«la 9R>s| 3J31 


4 5 P^®Tt3 3*tt 313 C3, Kp 43313 Pk*s >l^ < M e f 3T3T STW ^31 313 I C333, 

v Pi xP 
“p" p* 4 




M 


A x P B 

4 *l5)<MC e T ^513 33 « *TC3 F(F13 $133 3tt33 313(1 RI&34 '9 $3*ftW3 C31*T 3?3Tt3 

$33 f%$3 3>C3 I ^53ft Kp 43 4^9 RQ>ii<p 9 $<^(£33 C3t*( 3^U13 Hl4c4J3 $33 9$3 3*313 I 

9lS C31*T 333T13 *TKfe^J3 Kc 9 Kp 43 43^F 9313 ^31 I 4 SPlC^t 313 3KT 

3131*13 33313(1 9 ¥tl33 ftftg 43*35 t33J3H I ^3 4*1(13 333 1 4 13 3131 C3WPrt»t3'^ (molL" 1 ) 431 
FTC33 3RJ 3l^3«3 (atm) 3JTO 3S3t 3C3 I 
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^ 0>) ftfctnti fafoa* « fcsmwa cm^pismt mrR; An = o ^£<a 

fafosii i.i^oaid'et'i 'Q 'soctiifikHii m«ti R foa is *j$«aiwi moiiM^oss i 

H 2 (g) + I 2 @ 4± 2HI(g) 

<n Rfouiii Kc <a?t ^<Mc«t csrt^rm ^rcrnata ' s rnsn wi miara Kc <aa mst <?fr <a^p 

*rTjmi 1 Kp 4<5wramatmrrawiamxs 

fart *rc?iTt i 

^,-igfc- . J m ° 1L ' i)2 .. -1 (***>■ 


•* ^ = 


[H 2 ][I 2 ] 
(Phi) 2 


(molL _1 x molL -1 ) . 
(atm ) 2 


= i (<iw*WH) 


Ph 2 x pj 2 (atm) x (atm) 

(*) ct fofoiits cth *tr«m <a^ <am* mca, ^«r An = -i (^t<? ca falfoniii aa 

tVH m^ijl < 1 W ^.fl) 2 

<11 fafosls <iwft> Sifos*f 2NO(g) + 02(g) t=^ 2N02(g) 

nBttT3 t, INQz) 2 (molL- 1 ) 2 ,_ lT 

<U^t ^ " [NO] 2 x [0 2 ] - (molL -1 ) 2 x(molL -1 ) = mo L 

mats, K p =7—^^!-: = , 1 = atm -1 m, kPa -1 

p (Pno) 2 x (Po 2 ) (atm) 2 x (atm) 

(») ca ftfem wm jRjut <iw <um* ms? tsmr An = 1 mr (mft<? a ftfciiin cm* 
CTiwa *?mt »a* aft mt) * 

<a mrcmj <n*fi> fafosi pcis(g( 4 * pci 3 (g) +ci 2 (g) 

_ „ [PC1 3 ] X [Cl 2 ) (molL- 1 ) x (molL- 1 ) „ , 

^ *«—irair 2 --(Sau^l--on-- 1 


<am 


Kp = 


Ppct 3 xpc^ (atm) x (atm) 


Pels 


(atm) 


= atm m, kPa 


(8) a cuma *?mt ^ <a** 5m *rm, An = -2 carfts a fm^irnr fofon* 
wr*t fcmtisr emsmr ’ttmt ^ ** mO * 

<8 *(dt*m <si^fl» fafoiU. N 2 (^ + 3H 2 (d 2NHg(g) 

[NH 3 I 2 _ (molL - 1 ) 2 

** [N 2 ] x [H 2 1 3 " (molL" 1 ) x (molL" 1 ) 3; 


r= mol - 2 L 2 


<am Kp = 


(PnhJ 2 


(atm ) 2 


(P N2 ) x ( p H 2 ) 3 (atm) x (atm ) 3 


= (atm )" 2 m, (kPa ) -2 


(e) a ftfem cmtRa m^*ut ^ <a** *mr, An = 2 a falfoum ftfon* 

<a mtwa <am^irninrtmmwtarit%ataimm«Rj 2NH 3 ® N 2 (g) +3H 2 (g) 

—, Tr [N 2 ]x[H 2 ]3 (molL- 1 ) x (molL - 1 ) 3 m „, 2l -2 
^' K c = “ [NH 3 F _= (molL - 1 ) 2 - =m ° 1L 


<am Kp = 


(Pnh 


x (p H2 ) 3 


(Pnh 3 ) 2 


(atm) x (atm ) 3 , x , 0 _ , 1r ,„ 
- (atm)2 -= (atm ) 2 m, (kPa ) 2 
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s«>. 2 * s i '3Tfsrr^rc^s?r ^f^rsrnm >s ■5TC‘«T3T ad'sM 

Influence of Temperature & Pressure on Equilibrium Constant 

(i) ^mmrm un%i fuHsuiu <*i-*oc<s ututu'ns <rut uru cu, f**fu c^r 

*Iji#u ft&aia u 1*045 c^ um l^uu ®ftc^ i ^t^rsnan ^c*i fafoidii ^iiwjii , °i^ , mc*i^ c<w*i 

5C5; C'S‘jR 7T!UJ4Ut?U UTCUUQ , il^<l'i*l UtP I ^5t’i»)l>iilj!i ^lU UIUJ R'6si"i)®i'«l Reil^l 

'SJH ^ Picul'S ■»i9l«M e t ufut urturt ^csi i 

— AH 1 

log ^ = 2 303 R X T + ^ 1 1 

4 "'bJH U?P ^5l<M‘ir5 J iii e, ittRtU Ut^flUU 551^*1 y = mx + c >33 I ^61$ logK p <s*iR ^ UtUT 

'ally's c^HBihH* ^•’lwUT ■s.c^ I ftSRBT 'Q 'SlWV'll^l Pl&fllfl CTW 1 C’HId'S Si.vs f^) 'Q 

*>.« w 1 %*} uuru i$fl> cuu *tt'qut utu i 




f^ 3 i ^.0 c^) ' 4 miSi 


1 ■ 


fBar b.va (U) 

Rft«IH logKp 


W&m logKp uuiu^ <m 

(1) '4M$j3l C*R (U 5 ) U1U CU, ’(Jlc-nf '®h*il'«l T < psc*i ^UU ^ 3[TU 'UTU 

(X'TUUUIUU) 'flu*. logKp <flU URQ CU 'SI'jUlM UTU (Y 'U’U UUIUW) I urfft ^UUlin ^ 
Rivals Ul i IJ45 < P Kp 'flu UR UTU I 
^M$Jj 51 Rf^UlU <flijU ifl^f^ SiRsU U*T N 2 0 4 >flU 'Al^lU Rc<<ta*l I cuuu, 

N 2 0 4 (g) 2NO2® — w 

4 fomitrt ftfoura ^uuran ^uu utw utut fagw no 2 uttcuu uRutu utu i u^ riuj suu* 

F 

Kp 'flu UR9 UfU I Kp =p 


no 2 


n 2 o 4 


(li) 


<$^~ 


^rcuKur^t ftfoutu cuu ^.'s (U) cut 5 ? ^rt ur cu, ujtcuu ^sruuTan t u*ucu ^uu ^ au 


URj[R ’flu (X'U’V UUtUU); iflUt logKp 'flu UR'S j[R *ftU (Y 'U’P UUIUU) I <P«C»l 


c? 


W 9 fT < s , Tf^t 1u^s?mi R1UJ UR J[R <TtU 

^IKnt^ Ju%ulu iflU^ ^utuu*! uu n 2 « H 2 CUFP NH 3 ®«5RU * 




N 2 (g) +3H 2 ® 2NH 3 (g) +W 

'fl^rat ^f*iuian usuw nh 3 fucutf^s ^cu nh 3 ^ntuu m m i wi Rtui suitpu 

^rrnuo -«-= <*fn , t, (PNH 3 ) 2 

UR^SRntU I Kp -p x(P H J3 


®s us 3Pmn (iui-co 
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(*) ftcss firsts t ^ssiara «m%t ft&sw sisj gs^ k p as sh fats sics i ®tr 
ssj sflsssn TOKp^ sics c-wf'iH ^T'Tsrran (T) >sa 4 was (p ^s) rsr ^4 

_ - AH 1 . _ 

C^ICWt, ^ “2.303 R X T + ^ s<p 

S51$ SSJR W WW CSRtt ’ITS, SlSJIJSC^S 'SIRS '©*IS 5tC*RJ C'PH ’RS^s St 3«M R$ I 

h,.*<t i srmmrf^RF 'RinjM-’vrrsr fir^isrc^r 

Types of Chemical Equilibrium 

SRTSfts f^STS 'O ^STRS CSFS SS’StS f'sl'SC® STSJTS’ST ^aSTS I CSSS, 

(i) SSS'^SISTTS’St« (•*) SSSSg STSTTWr I 

(s») sss^ stsTTs^rt i cs ^ss4t fafosrs « §«,wnp as$ c^s wsra csss *ijr 

>oot g^*t *m 9 ^lc<? -nhjWMT ^® 1 t I C<J*H, 

(i) sis^s area 450°c ^astats h 2 ’ins « stcsrfcRs scst fafosm sj^usirm 

'SllCSl'bl^ SSS^ STSnS’SIS SIRS I aft assft sn% STSTfS^rt I 
H 2 @ + 1 2 © 4* 2H1 (g) 

(*) tSTRTfrrss <3 $SHRS fti&SlS tSI$*I ^SIRTCSU « Sift SSS^ StSTfS’StS SICS I 

aft ni^ft '»s»i sisnswtt i 

CH 3 CO 2 HJO + C 2 H 5 OH (l) 4* CH 3 OO 2 C 2 H 5 (4) + H 2 0 (l) 
tSIRlfilS iflfts $*RS tsits 

CO ^ssss^ srsrrs^ n s cs ftfomt filfrs* « ^sms’js 1 %p oste wsra sirs, 
'4lc^ > SSSS^ STSTtS^tT SSI ss I csss, 

(i) sr*s sica am 550°c ^tasiamssnsftmts *i4wEw ssr ^ Resiles scs cao 
« CO 2 «irm ss 1 sf^s cao. co 2 arm ast^fts caco 3 stsimm sirs i 

CaC0 3 (s) 4^ CaO(s) + C 02 (g) 

(*) 'sts T s mca 3oo°c vnsisrnr ^b «5 smss <$\ « ftfccss scst f^rra fcvnj sums (ii) 
smss (in) ssnt® (Fe 3 o 4 )« h 2 *ijpi ssss^ sisrr <* i ra sirs i 

3Fe(s) + 4H 2 0(@ 4± Fe 30 4 (s) + 4H 2 (g) 

h».hS9i marm^ mrcsrrsr cs^car ^ctans 

Application of the Law of Mass action to Homogeneous Equilibrium 
cs sss ftf^sts sis n s ^ im ftfias « toarn cssi (phase) st ssm st csM 
^PSmStRS CS SS StSJtS^ftRS sss^ S1SJ sc*i i 

CSSS N 2 « H 2 CSRS NH 3 ®<5.SISS awfl> SSS^ SICSIS fcsmsn I N 2 (g| + 3 H 2 (g) *=* 2NH 3 (g) 

csis RQ»«i cscscsts f^css ®«,sis s^sts STesi csff 5 _STR, missis wst ss-l^sT ’jcaa. 
aesm ssiss i ftfosifts s isn s ^im w Kc ssst sbit ss i sscsssft sss^ stesis Kc , k p 

SS SIS 6 .SI 4 .SS RSI SS I _^__ 

(S) •fafare 'S ^SSIRS CStS S?m SSS SSTS SS, ’gSS Kp =Kc ^1 
(i) Sl5«!jlt«s a^a^ss t ’ ~^ 

sitabicets sTcsm^s (hi) spasms h 2 «i 2 csrs ^ss^t^ss sets star ssi 

H" 2 (g) + I 2 (g) 4* 2HI(g) 

gftorfir^ a mol bmol 0 mol 

’TRTRxftU; (a - a) mol (b - a) mol 2amol 
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vSiWf 


Kc «U?I *Hat i ^f?J, a CVI*1 « b Cam V fttla «lU)*b*iRPlv •'TfGS 

cam ^®ft simma *rc*t atajrcwrra 2a cam hi i^sft a®t i aiait*m<rm afttsTwa « <aranftma 
v tf<i‘)l*t am aai^w (a - a) cam mi (b - a) cam I 

(a-a) 


H 2 mcami?t 
I 2 m camt* *Mnini 


v 

(b-g) 
V 
2a 


(moLLr 1 ) . 
(molL -1 ) 


HI m CTMrawm ■ -y- (molL -1 ) 


WW, Kc = 


[HI) 2 

[H 2 )[I 2 ) 


(¥) 


4a 2 


(^)(V9 

An 


(a - a) (b - a) 


Kc « Kp-4* Tt<frf t (J>) <3HS^Kp = Kc(RT) «mi *MCT An = (2 - 2) = Or 


/. iflTTOI K p = Kc’ (*) CaCS^ $8* ^TTCRR (V) * 3ft (P) 4® ■H'Hf^vs a®, ^1$ 

Rfifllfl t’fwi V«P ‘psc'1'9 I 

(*) aittBicsm ^mcamitc®* fa w urn 1 a ft oa t w a «iit«i'!»f^t4 ^t*t ftm 4ft ftcatftm ac® 
a.temjic&M««ttutift»t fcft?} a*c® 1 msmm fafomft ftaftfarorc® swm ^®t at® * 

2HI(g) 4* H 2 (g + I 2 (g) 

dwf»l4 W*ft; 2a mol 0 mol 0 mol 

>iNJt<Mtu ; (2a - 2a) mol a mol a mol 

Kc <a* *t«mt: aw aft, 2 a cam aftapwa atcamftsca v ftftt® arc® am caeat® arairamt® 
2a cam aitu&iceM atcamtt® ftwtftra ac® a cam aRastwa « a cam arcatfta a*t i 
^aa^mtartamt® i 

hi 4® cam® aaatatt = — ~ 2ct) (molL -1 ) 
h 2 4® camraaaaiarr « £ (molL -1 ) 


v 

i 2 4® camra aaatatt - ^ (molL -1 ) 


atarmp.Kc ~ IH [hi ]2 Ig 1 : 


(*) (l) 


a - 4 


(2a.- 2a^ 2 4( a - a) 2 

l - \T“J 


# 




<? 


Kp 4® *mt (cam ajftm «call? 3tw® ama): am a#, hi ftcaraca mtajftgw hi, h 2 
< 3124 ® cam aa arnica (2a - 2a), a«ai ^a®ticaft camamnaca (2a - 2a + a + a) = 2a. 
4*r arm fastrn® <aft 3ft aft p a® at® atajtamt®, 

HI «aa'stKft^3ft Phi = ^Va^ P 


h 2 4®at<Pta3ft PH 2 =|i'P 
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i 2 pi 2 =|~'P 


.-.-mm. Kp=5S^ = 

* ( Phi) 


te p ) te p ) 




2a - 2a "1 2 4(a - a) 2 


(t p ) 


Kc g (i) ^rsua^ k c « k p <u?i c^h 

«fT^^ *n i 


(*) 


.'. Kp = Kc 


^TR?*r V5 1 4.05 mol ^ 4.65 mol 444 °C ^mi 3 TRl 1 L fftE* CSW 

Tmfrtw 6.75molHI^!*lg^n H 2 +12^ 2HI Kc « Kp ^ I 

[ m. C^l. ^ooV; C^l. ^.oo^j C^t. ^oii ] 


*Rt*TR i H 2 (g) + I 2 ^ 2HI(g) 

SfWffo W«fm g a mol b mol 0 mol 

WW1 I (a - a) mol (b - a) mol 2a mol 

[H 2 ] = (a - a) = (4.05 - 3.375) = 0.675 molL" 1 
(I 2 ) = (b - a) = (4.65 - 3.375) = 1.275 molL* 1 


a = 4.05 mol 

b = 4.65 mol 
6.75 


a =- 2 - 
V = 1L 


= 3.375 mol 


[HI) = 2a = 2 x 3.375 = 6.75 molL" 1 


Kc = 


[HI] 2 (6.75) 2 45.5625 

[I 2 1 [H 2 ]-(1.275)(0.675) “ 0.860625 " 52,94 


' 5 fR13, 4 1^s?rm R&U4 'Q WW'J Kp = Kc = 52.94 

81 2 l *nca 40 g m arc* 327 °c ^gt^nrnarra wt ^ 1 w 

£ h 2 ,i 2 hi-< 4 * m 1 *rf?r n 1 327 # c 'smrarm 

2HI ^ Us +1 2 C5Tt*ra 0.0550 1.5(atm)l 


^rt*rm: 

2HI (g) 

u 

h 2 ® + 

I 2 (g) 

srwffo '^purtn * 

2a mol 


0 mol 

0 mol 


(2a - 2a) 

mol 

a mol 

a mol 


40g HI = -jrjg mo 1 ^T, 0.312 mol ; /. 2a = 0.312, (* / HI - 128 ) 

.. 0.312 

a =—2— = 0.156 mol; a = ? 
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CTIS'J TO 2 L, HI, I2 'Q H2 4 a CTI 9 ! ataita^ata 2 W Wt ’RTC 5 ! 'olcid WTI 3 IT 
(moIL -1 L£m<P) ■'tl^QTTT atta I 


^-sR^TTOTBp, = 


[H 2 1 [I 2 1 _ (ot/2) (a/2) 
[HI] 


TT = 


a z 


a“ 


(^) 


2a-2a\ 2 (2a - 2a) 2 (0.312 - 2a) 2 


a z 


Q0559= (0.312 - 2a) 2 

a 4a ata ’fS, '51^ (0.312 - 2a) Ca 0.312 <?Kf ala I 
•'• 0.0559 - (q.312) 2 

at, a 2 = 0.0559 X (0.312) 2 = 0.0559 X 0.097344 = 0.0054415 
.-. a = 0.0738 

hi 4a <?n»naaaatsn, [Hi] = ( 2a ~ 2a ) 

0.312-(2 x 0.0738) 

" 2 
0.312-0.1476 
2 

= 0.0822 moIL -1 

A Ayqo 

i 2 4a camtawmit [i 2 ] = [h 2 ] =f =_1 2— = 0.0369 moIL- 1 
'artata, amiTa»tta orfr cama*HT » [2a - 2a + a + a] = 2a = 0.312 

hi 4a csrm«?m 
hi 4acsrm^j[^f - , t , ul „ — 

* CSfflj caT»P1??Ut 

2a - 2a 
2a 

0.312-2x0.0738 
0.312 

= 0.526923 

'strata, hi 4a ^n, p HI = hi 4a caia 'Sjjk*i x cats i»ra i # 

= 0.526923 x 1.5 = 0.79 atm 

's^ 9 T5fca, i 2 4a 'srKpta Fta, Pj = i 2 4a cata 'Sjjw x caitt 5ta i 


c5^ 


7£g x 


0 ^' 


0.0738 

0.312 


X 1.5 atm = 0.355 atm 


'sr^a'srca, h 2 4 a'stM 5 fam, Ph 2 ”|^ x catUrn = 0.355 atm 
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(<t) ftttow *s foment cammt ttorffos a?, Kp ^ Kg 
(va) '!»i$hi$c5iwm cfcftmtSreg tot 1 wfonMJiwn cStSimt® (n 2 o 4 ) c? ^ ms 
foa^s wi m mtPtwrca ftwilms aet hiWjiwi (no 2 ) fow^ ^rea 1 gramma 

Rfo*nffc toq*t * 


awto* mpnrra * 

WWl! 


N 2 0 4 (g) 

a mol 

(a - a) mol 
2 




2N02(g) 
0 mol 
2a mol 


[NQ 2 1 2 

[n 2 o 4 i 


Kp-ora *t«mt t ata-ro, n 2 o 4 -3bi snvrfs^s camamt, a ■aa*. *rtaTta*>rm tom *iton«t, a 
cat*i 1 at 'aama n 2 o 4 •aa cat*pt??trt « no 2 ^a catmrctfjf aca ?mi»w (a - a)« 2a 1 ^saft cat's 
catmwn aia (a - a + 2a) at, (a + a) 3ia i <tna ftoc*ta cats 5ta af^ p aa, ^ta 


n 2 o 4 <aa mtapppam, p N2 o 4 = p ; ^ no 2 <fla mtaPrm m, p n02 =~^ 


. K _ Pno^P 

r\p - ■ 


2a 
a + a 


P 2 


4 a 2 


a - a 

v a + c V 




(a + a) 2 (a - a) 


4 a 2 P 
a 2 - a 2 


Kp-4a t foiRS'® aftaaa caca mat ata, • 

(i) a, a « p mat ataca aawt Kp f^ht aat ata i 
(*) 4 c*Gs*m p at^ca k p «aai ata $a atata mu toamaa atona a jia atcai 
(«) mata toatmaa atott*t a msra ^3 aca SaRS® a?i<wca a 2 ^ra ^ata a 2 <iro cat 5 ! ^3 aa 
ca, a 2 ca foam ma a^t«, *jaj aca aftmtafS torstca caat ata 1 



fo-iR&s a^taaca caat ata, toaimaa atotta a cats 5tcaa fota t^a^ta 1 Kp « p wtat at^ca 
Rwwtwa atona aaaw^^asatatai 


toan 1 ftwwm aftata«ftwraa atart «u acSt aa fttn atar ftatto ^ft> aw 1 
aft a caia a mol fttn t ftm an, ^sw toura aftaia aw a mol 1 aanftw ‘fttatro atari' 
(degree of dissociation) aaw cnwra ca aarrfa to ’sjpvn ftw i ftna ww <a atari, 'srfts fttntro atari p 

aw, p 1 <a ’sjjttare atrowcn 100 atm 35 toi aroat toft? arot toi an 1 cnaa 5 mol n 2 o 4 fttn 

31 

2 

^ 5*5 TOta an 2 mol ftwftrs aw ‘ftwwwa aftata’ aaw 2 mol catant? 1 aaaftw ftwraa atart aw. ^ 

= 0.4 ?t; 0.4 x 100 = 40% l __ 

Kj-tfllf *l*!Hl S aca , R&iilfS V PiSln ' 3 tl?j'saRf*l<J aiwl a**t^ ^St acttca I 


n 2 o 4 (g) 3 rawrnm, in 2 o 4 ]=— v a) moiL- 1 


NOz (g) ^ WT 3 H, [N 0 2 ]=^ molL" 1 I 
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3l4lM*4T 


vs^> 


.-. ^5 ^pTld, Kc = 



4a 2 

(a - <x)V 


Kp«Kc-43t5t<?*rft 

(i) 4C’ 1 t“C4 C33T 313 313JiJ33 Kp 43 4^ atm 4311^ 43 4^3 molL -1 4 C^ I 
(4) C313$ K p = Kc (RT) 411 431 An = 1; .-. 4W3I Kp = KcRT 

318 K 31 45° C ^mt4l3 N 2 0 4 43 fal3l«tM3 3t3J,S(3^ Kp = 0.668 I 3ft<3fl> 
mp 15 atm 0.1238 N 2 0 4 « NO 2 43 m 3^5 ^T3 ? 

33T3T3 t 3?f*r^f3l3S¥t33, n 2 o 4 @ ^ 2NQ2(g) 

3RIFP3I3 a-a 2a 


43TC3, a “0.1238; N 2 0 4 43 dMRs» wh^ a = ? 


^3I^TK3, a = | 



0.1238 =\ x^P^Pj” -|V(0] 
31, a x V-0443 = (2 x 0.1238) = 0.2476; 


0443) 


a = 


0.2476 0.2476 


V 0.0443 0 21 


= 1.18 mol 


.-. N 2 0 4 43 srKpPP m, Pn 2 o 4 


_ (a - a) 

(a + a) 
1.0562 
“1.3038 


(1.18-0.1238) 

* P “(1.18 + 0.1238) * 15 

x 15 = 0.81 x 15= 12.15 atm (313) 


.-. Pp^ 20 4 = 12.15 atm (413) I 


43t NQ 2 43 ^KpT3 FT3, Pno 2 = 


2a 2x0.1238 

(a + a) ^“(1.18 + 0.1238) 


x 15 


0:2476 
“ 1.3038 


x 15 = 0.19 x 15 = 2.85 


Pnc >2 = 2.85 atm (2113) I 

«I®43 N 2 0 4 43 FM 12.15 atm (2(13) 43t N0 2 43 'sfapfr FW 2.85 atm (SftU) I 

$313*1 I 26°C 3t 298 K^mtam 3l3Jl3*fT3 N 0 O 4 43 * v N0 2 43 FW fWl 


0.75 atm'S 0.25 Atm I N^ 0 4 43 K_ 43sK c T3%'^3l 

Wffifl 3^*531 33, N 2 0 4 (g) 5=* 2N0 2 (^| 

(0.25) 2 


33t3H 8 3W!3wri3 

(Pno 2 ) : 

“p r p N2 o 4 " 0.75 

433, Kp = K c (RT) An 






= 0.0833 = 8.33 x 10r 2 


3t, 0.0833 = Kc (0.082 x 298) 1 = 24.436 Kc 


R = 0.082 L atm K" ^ol" 1 


__ 0.0833 „ 

Kc - 24.436 “ 3 - 40x10 

TO43,firf3 Kp = 8.33x10-2 atm 

Kc = 3.40X10" 3 molL" 1 


T - 25°C = 298 K 
An - (2 - 1) = 1 
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298 K ^mut^rm_N 2 04 flQpnvsGb 4a jarttiPr?m 

0.8 atm Kp = 0.008 atm I Kc « NO 2 8t*t I 

(at. Cal. ^008, $.oo«&;^. Cat. ^00^ 1 

fmm i ^rmm^rm ftftmflfo s?\ % N 2 o 4 (g) ^ 2N02(g) 


^C^Cil 


(Ptoj) 2 

Kp = P N2 o 4 : (P N0 2 ) =Kp xPm 2 o 4 


at, (Pnc^) = 0.008 atro x 0.8 atm = 0.0064 atm 2 
•'• Pno 2 . = Vo.0064 atm 2 = 0.08 atm ( ) 

'artata, Kp =K c (RT) An 

__kjl 


Kc = 


(RT)^ 


0.008 atm 


(0.082 L atm K^mol’ 1 x 298 K) 1 
0.008 atm 


4t*FG3, Kp = 0.008 atm 

Kc = ? 

R = 0.082 L atm K _1 mol" 1 

T= 298 K 
An = (2 - 1) = 1 


“ 24.436 L atmmoF = 3274 xl0_4 molL' 1 ($«a ) 

trI 298 K at 25°C ^mtafm'Q 1 atm 8tt*t cfcc5l*l$lb (N 2 0 4 ) *81 

is.5% fouiifoba aa I *tct Kp IMa a*a 1 i ^mtaita 

4R?,0.5 atmflft N 2 0 4 4a PlC<li«t*i afiSt ? [8. cat. a,ooi;a. Cat. ^oo'H ] 

7 T 5 rt*Tt*T t *1x3 •'i 51^*1 a?t, N 2 0 4 (g) 5=^ 2NO|2(g) 

* (a - a) 2 a 

*4*1 4ltt, 1 mol N 2 0 4 casat a = 1 mol 

3 d^c v ®, 298 K ^mm « 1 atm TO*t a = 0.185 mol, a = 1 mol 'alaat ^ift, a = ^ 

4«ITCa a = ^ ^ 0.185 = ^ • \j t Kp^ -?ir, Kp = (0.185 x 2) 2 = 0.1369 atm(fc*a) 

1369 atm 


P = 0.5 a^fflTl 3MI«M 4a *lfttoT*f v“ = <^'s/^Tfftm J 


5 atm 


a = 2 x 0.524 = 0.262 


^fata faMI#M TOf, p=f- = 

a 


0.262 


; at, P = 0.262 = 26 . 2 % 


^54a, 298 K^mtarm 'q 0.5 atm 5tt*t 3c<iN'i aiart, p = 26 . 2 % ($ 44 ) 

(8) V*WIH 8 

W3W (PC1 5 ) ft&5T «I^IM W Rwifiw ata sft«® ^ I 

PCl 5 (g) 4* PCl 3 (g) + Cl 2 (g) 
stNfifa S lmol Omol 0 mol 

auuM^Ul 8 (1 - a) mol a mol a mol 

Kc 4* »t*Ht ? aat aPF, 1 mol PCI 5 C4 W C'TOTTRf W ^UPP*fT?I a facailV* ata 
a mol PC1 3 <3 a mol Cl 2 atatS I *I®aft PC1 5 4a OTt*PWllT - (1 - a) I Rfoillfc 

v Pi'giji *nar at*t, 

PC 1 5 ^CSfMmwlaiT, [PC 1 5 ] = ^ a - ) molL" 1 

pci 3 4 acania wnan, [pci 3 ] molL -1 
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I 


dhlflPta 3l3Jt3*4l 


8oi 


^®3tt 


CI 2 43 CTWS [CI 2 ] ” ^ molL 1 

a a a 2 

Tjr [PC1 3 ] x [Cl 2 ] V X V V 2 

Rc “ (PClil -1 1 «»"f. “ 


V 


a- 4 


Kp 43 *H3t * 


(1 - a) “ (1 - aj = V !r x (i-a)*(l-a) V 
V V 

3 TOT 3 **ra OT5 tqh'rttiJT « (1 - a + a + a) = (1 + a) I CTl 1 » 


w p*ct, pci 5 43 ' 5 n<f 5 rem, Ppcu = pci 5 m, = !? a ? xp 

* ll + CtJ 


Ppcl 3 = (T7d xP: * RR ‘»» ■ s {T?ai >< P 


a 


a 


Ppci 3 x p ci 2 (1 + a) P x (1 + a)** (1 + a) 2 


a 


or 


.*.Kp = 


P 2 


Ppcu 


( 1 -g) 

(1 + 0 ) 


a 2 x p 2 (1 + a) 


a 2 x P 

( 1 -a) p "(1 +a )2 ~( 1 - a) x p = (1 - a 2 ) 
(1 + a) 


Kp 43 .wri s $*raja idfrwrt cm ot* m, (i) pci 5 43 *rfsm a, 

cm® wnart 43 tc 3 fl> 5t3 p wnt k p 43 3H wr xrnr 1 43 tf?t (*) 3 ft p spi 3t3, ^S3 

K p -43 3R $33 SNfll 33J a 43 3H 'MTK P C i 5 43 Rwtai 3t3 I 

fari 3 t amt$s 3 t 31*3 fr i ftyw fty 4*1^ (coci 2 ) 43 fa 3 W 3 

PC1 5 43 1 C333, COCl 2 (g) t=* CO(g) + Cl 2 (g) 

^m. coci 2 ftwmFra C3*ira Kc* Kp 433331333 , 351133313^31 
a ftfotm k. - IC01 * |CI »W vl - Pco X Pcl a 

hiwimik,- |cocl2| »«,- Pcocia 

4f*wi Kc 433 3C3 molL -1 43t Kp43 433 3C3 atm. 

$31333 * I 250°C 3133131 3 1 atm 5tt3 PCls 80% ftwlfop® 3W PCI 3 3 Cla $<i3g 
3£31 PCI 3 3 d 2 43 3t<Pf3 m, Kp « Be 33 I ( 31. C31. *003 ] 


3313T3 i PCl 5 (g) r=i PCI 3 (g) 

8ft«jft3 33*113 S lmol 0 mol 

3t3T13*tt3 S 1- 80% 80% 

31, 0.2 mol 0.8 mol 


Cl 2 (g) 

0 mol 
80% 
0.8 mol 


.*. 3 rajt 3 *tra c*nt csn»win - (0.2 + 0.8 + 0.8) = 1.8 

0.2 0.8 0 8 
Ppci 5 « y^g x 1 atm = 0.11 atm; Ppci 3 = yg x 1 atm = 0.44 atm 43t Pci 2 = yg x 1 

atm = 0.44 atm 

. K p PCi 3 xP ci2 

..Kp = 


PPCU 


Xy 

0.44 atm x 0.44 atm 0.1936 £_ , „„ 

atm = 1.76 atm 


0.11 atm 


0.11 


433, Kp = Kc (RT) ^ 

1.76 = Kc (0.082 x 298) 1 = 24.436 Kc 

1 *70 

3t Kc = 24 43 6 = 7 20 x 10 2 molL_1 
$«3 * Kc= 7.20 x 10 -2 molL -1 

Kp = 1.76 atm * 

431PCI 5 43 3t«f 5 13mo.ll atm, PC1 3 3 Cl 2 43 3l<Pl3313 0.44 atm. 

*» w aw (su-tf> 


43tt3. Kp^pi.76atm 

R = 0.082 L atm K" lmol ~ 1 


T = (273 + 25) K = 298 K 
An = (2 - 1) = 1 
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froroH io i 23o°c ^rnnuiir pci 3 +Oji pci b fafturf&n toj k,.<£bi to 49 moi^L 
TO I Tift PC1 3 « Cl 2 TO «SWJ4n»4 0.5 mol TOI ftw 5 L «IUIUW31 TOfl> T"*l TOI ftftlfl 
TlfclMl TO, TO^ «& '4HVMUI TOlJ fcTOTO^CTO CTtTOSjTO ft*fa TO I [5. fll. *oo8l 

TOt*TR t TO ^ft, TOTITOm PC1 3 « Cl 2 St^KTO x mol ftfrot TOafro I «tflTO TOTO 
TOITO 5L. 


PC1 3 @ + Cl 2 (g) 4* PCl 5 (g) 

SWftw W<ra » 0.5 mol 0.5 mol 0 mol 

TTWTtrora I (0.5 - X) mol (0.5 - x) mol x mol 

X 

If _ [PC1 5 ] _ 5 

^ ~ [PClsl x IClo 1 ~ (0.5 - x) (0.5 - x) 

5 5 


x 

5 

J (0.5^-x) j 2; 




j 7x(0.5-x) J 2 x 


(3.5 - 7x) 2 x 
* 25 " 5 : 


*t, (3.5 - 7x) 2 = 5x 


Tit, 12.25-49x + 49x 2 =5x; ^T, 49x 2 - 54x+ 12.25 = 0 

■41,4 x 49x 2 - 4 x 54x + 49 = 0, Tjf, 196 x 2 -216x + 49 = 0 


- (-216) ± V(- 216) 2 - 4 x 196 x 49 216 ±90.77 
" X = 2 x 196 = 392 

x = 0.7826 mol (Sim) TOl 0.3195 mol (Sim) 
ujt.'fwi x = 0.7826 mol TO^IwMj , TOH 3) 'SfH SfMfrft TOSTMI (0.5 mol) C^ft I ^TOftx 
= 0.3195 mol (Sim) TO I 

«T5TO, TOJ fttfW PC1 5 = 0.3195 mol (Sim) 

PC1 3 = (0.5 - 0.3195) mol = 0.1805 mol TO* Cl 2 = 0.1805 mol. (®TO) 

S».* S I atf^1illUl« 

Lc-Chatelier Principle 

CTO fttrot TO ri ro ra rttUCTW to Tift rniftj* totoh toi ^ to, to ct tojttoi 

ftjjroi TOlroft® 1 totoi, to 'q TO?nan sj^ft ftum^ (factor) tojitoh ft?®*! toi i 3pm 

ftrocro <m cro *ift^ toc»i TOrafrft fttrom TOitrora to, ^ totitoi 
'Mk ftftrw « §<tTOm TOnarm to i wmmft? ftfemm TOjirom ®to *h w ftnw 
»ff-«(jld»PlllUjM Jiklc<ii SfTOTOTimi 

TTl-’UfltftjHlUlfl ftw^f : 

ctot ftft«i TOTirom <nn tiot Tift ^ TO*rm ftirtro, cttr TOtroit, to 

TOmt ^ H UM I TO To, 'To TOim TOTO WtW mt mtTO TOTOTO TOI, TO5 

ftlllTO *tftr|tfcTO TO1TO TOft^ TO I 

fctSNJ <rn, TOTOI CTO TO 'SfTOT TOI MM Wl TO, TOI 

totstoto tom cto to m i ft? TOrnian toi toj$toto tom *tft<r£i i 
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sNuf»i<p manawt 


800 


nt-ancftftmicafl annn t at-njicBftaittM ftfta arwtr? artfta aaaq a ta n a w r a €aa 

Pmh-f CT*R ^t*Wart, >q*i*<l«al at Ftl*tS aRM^M* fiPSfa at WW ^TWJt 431 ala I 

at-ajiccftaw ftfa a^aic* -o») 4ta fc«WTft arfSta 
ftfoara C4m wnarr <ii?iw fafoairD a^t^f! gca ataman ^fwa anfirs asm 1 (g) 
>»HgiSI aitfta 5'o^t fttf^ara 4tani3n ^Paa <? c*i '$r auaj^t gca ana cataa 4ia ^Paa 
<p°ni<p°i anft® ^cji 1 ^sa sto *m% faf^gta ®aa 'oMai 4 i afta^wa jJ'SM 5iig*i*Hg anan *psi 
gni 


( 4 ) 4taatan afo4v£w* awww 


fcntgaa-b 1 cgata awfer® nh 3 ew^ffc 44ft 4 tcnt<tatft ftfom at ftre^ca ewt 4 *t ga t 

N 2 (g) + 3H 2 ® 4a 2NH 3 (g). AH = - 92 kJ 

(i) caw^ftftsatft ^twrcatft an% ftftsat 4 cm aia ftfo ga, 4$ anmawia ^aatart 
■gn?iw *w<^ gca 1 w ftsg nh 3 flwifre gca n 2 « h 2 mw $<w^ wi 1 a$R 
ataman aiv?ica nh 3 ^iiwo gin gw <wt<i 1 

(ii) araia 4 cm ataman gw 4 aw mcma aawR a^aftc** anna gca Catena aftrna ^fti 
aww 4 ai ftf^ata ata mat ataman gtma 1 <p°n waft's 4 aw 1 400 °c a 500 °c atamana 
4 ftfema wtmgaa arnica 1.66.x lo - ^ a 1.145 x io - ^ 1 4 a aMaiajia nh 3 Tarawa gia 
caf% 1 ^aati earn me®* atamana $aa ntmgaa ft^a^ft 1 

^ntgsa—g, 1 aiagif) ftcgwn ftfsata aiaaiaii ^Pa ^ac*i aftaaa ^aatn ^jR> 4 ca 1 camt, 

N 2 0 4 (g) 4 a 2N0 2 (g) AH°= + 57 kJmol -1 

anaa m-antfjftafcgg abates aiaiiMi 4 aw caftca ata carfax ga, caftca ntema 
aawH aftafas ga 1 aa»t v 5 »^t fai^ata mem? aawn aaw*®a «hftt4 a<fK atea 1 4^a 

fteatan ftftwta <arcar ^ngaa Frra caat ga 1 


pci 5 (g) 4 * 

COCl 2 (g) 4* 


PC1 3 y 
CO(g) 


Cl 2 (g) 
Cl 2 (g) 


AH 0 = + 90 kJmol -1 
AH 0 = + x kJmol -1 


(a) gftaa afta^wa srsta caaa an^a f^nwJa anmama <fiaiaw ^ta ^aa gta ar^rea 


aaat m ^ana ^aa atana’ar ^aa^srca afaaf^s gca air® ata afta^caa spsra aaf^r® ga'i ^ca- 


0) ^satraa cam a?art carter gca * aft ftf^aa ^atca artfta cata a?art caftr ga, 
awR appa aiou 445 ^ta^ca ata atr^ 1 ca aa c^ca ata ^Paa aw ^aataa gw ata 1 caaa, 
fcatgaa s pci 5 4 a ftwwwa cm cataa^ut air? 1 a^i^ aiw ftjjcaa caiata aursa atr?; 
ajsait. aiaw aim 4 <p 5 'airpsca 4 fti^aia aw *ijw ftj|c*ia aia air? 1 

PC1 5 @ PC13 (g» + 02®^ 

(U) ^satwa cata awn 4a gw : ca ftftana ftftare arw ^nrw *trr%i cata awn 4 a ga, 
caatw ®ia ai^iw fallal atawa ftm aswa gca 1 caaa, 

^aigga * ancaiftar am m cro i faftsa 4 acw $<wtwa caia awn aw ( ftft>ac<w a^caft 
m caia, Catena caia) 1 ^®i 5 ftftwia 4 w anwa caiaawn awr® areas a<i<^ caiaia anrsa 4 w 
ata ; 4 w araw ntma 445 anrsw nncaa^ ®ta^ 4 ca 1 ^awn aianaanjaftfs® geam aa 51a 
an?iw ftftsar aiawa ftca aaaa gca ancaiftaia ^aaiaa ai^tca 1 wr ftic^ca an^la caia awn 

N 2 (g) + 3H 2 (g) 4* 2NH 3 (g); AH = -92 kJ 

1 mol 3 mol 2 mol 
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W5 RR « WS, ST RR SI^'ICRfW RRfas RCS1 RRR RR WPI Rf&Ulfi> fts.Rf*ii<p sra srcs 

r^r nh 3 toifo'* soi n 2 « h 2 i (4 wrraft RjppSf s>*iv '^wi RtftftR 

->il«Jt<u ftcjIRR RR l) 

'sft RRjRsRI sf^5 S)QSR RS RlftjR RR SH^ttR ftfostfi) R’Rt^fttR STCR, RRR ^5T75 RltR 

ft^tRs csrt) «mwi rir <w cstRR 'aiis'S'i's rc»< *jic^ i <pc*i rjir ftjjtRs rr r^i* 5 . rr 
Rtosfl? s rtfos scs i 

Oil) ftfira* « fc*wtpnr cum ton rsh sw x ct rs rji% R&«m fcss to ftos* « 
tom «<Bf csm toin rvn Rtt^, ^twr csch rsrs csr sirs cr$i will, 4 c^cs Rji^I*i csiris 

riww* cm Rfasin ss rt i ___ 

toto t Hi-^ tows st hi tn^5^«f tostto Rfoiiw crr-srii 
ctir- smira rsr srcss i 4 fafoiiM K p 'Q k c ^ Rtott*t cm rr st rhi^m* sifts <sm «rrc^ 
rti 

* 

2HI(g) 4* H 2 (g + I 2 (g) 

Rt-Rfldrft #fc* R^StSt, RlSJHmUl RCRS Sl'SltSU RtSS* SR t 
(1) $vilcns CTRl WI CSft SW £ R&jjlIEw RR <phIc»i $«,RR STS'? I CSSS, 

pci 5 y 4* _pci 3 (g + ciatg) 

(ii) fcsRtms csm ton scr $ ftfouiffcc* rr si^icr fc^Rm stc? i csss, 

N 2 (g) +3H 2 y 4* 2NH 3 (g) 

(in) $vfm <3 fofofitTO cm ton rsr sen cr tosnt rcrs csm srs src^ rt i cssr, 

N 2 (g) + Gjfg) 4* 2NO(g) 

RRR3t-i I ft CHI'# ftfostS RMS SIRS SM f 

N 2 0 4 y 4* 2NC>2 (g) 

RStStR t R§)<WtR CWTOffl, SWto sto ft&lIM* to <1IS CRR STIR <lRt^Rto 

wr to ^ <rr »um fohwH i 4$ ^ ftftiiM wr rr^i *nc5 m Rtu? i ^s?nt Itofw m 

>*dt*1 ftfoulffc RSfR R*f SR WI SRR ^?I ^5TR ^RI Rft^ 'S^’fR <PdM I 

^R R VW ftt^ RR RTWI 

(R) RRRtRt RfiR^WH ergR ftft® RI R RI3T R C *R ftftW RRTR R R m^WIW ^ 

ft&UM C^R ’®*IRICHfl wmm RT?TR RT •XR'ft ^TRtPR ftf *lftR«t Plt^V <R^ Rto to *TT- 
"OltDPtoluwi ^tft R^Rtd RRIRRI | 4^'1'0lc < 5 ?.C<1, ^k's R*RT3TR 8f*lft^5 SU I 

^TRjR-i I 'MUMM *lQ<^WH &m <RRfR «RJ N 2 Qi <flr ftlRRR ft&lllffi «Wt RRI 

N 2 0 4 (g) 4* 2N0 2 (g) 

K INQzl 2 ' 

^ " [N 2 0 4 ] 

( I ) '5TROI R»R *ftiar RRTR*tffi RTR to*R R^»tl RfOlT N 2 0 4 RW RRt SR N 2 0 4 OR 

RRRtarf RttflCTl SR I CTIS^. ftftfc ^RRlUTR Kc RR RRs^R; ft\ N 2 0 4 

totfaSROlNC^ W R^«, RRTRX4T ^Rto Rt3 Rf^ I 

(II) RRR RRJRRR RRRIW N 2 0 4 RJtR ftc^S <RR Rto (RRt SR I ft»R RfRRiarR Ke 

4* SR RRftsfifc sms ftsm N0 2 ft»«H SC»a tost RCS N 2 0 4 R?res R^t<s, 
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atatnto atajiawn 


8 erf 


amjMHi wr to cata am to? act tot N 2 O 4 4 a aantan aatwtca aato 1 44 $»rcn NO 2 

<ajj wnatr xiivjpic 0 ! at aarca atm atot fta tofh® Prca wttarato aca 1 

^^taflaaa areata arc# cam fcatam ana amot atmppam *pq*ng$ fttot am <ont. 
im arc#Swanaa<rcaaw^ftfttotaPnami _ _ 

jfc. bb -1 f^resrt^i^tH Tt -ij i cfef*i«i t mifl ^tf%iT ermmr 

Application of Le-ChatelUer Principle on Industrial Productions 

9 m fc^atom cata1 ■n-uitUPmitiw ^to nrtaa amara aarca 1 to ftn atot 

4 a tic*ii&*ii <^1 aa 1 

(a) qpiw ifial am fcsam 1 nttotra f%%re canm-cnm awto® arrcattot fctamwa 
fttot Prato^ aftama amt aata amt am * 

N 2 (g) + 3H 2 (g) ^ 2 NH 3 (g) + 92 kJ 

ana warn, 1 mol 3 mol 0 

manamm, (1 - x) moi 3 ( 1 - x) moi 2x moi 

(i) arcan erstn t <4 fatora arca* aam k p 4 a atftmat c«rca wtat am 1 aftama nr®, 
atarta>am ca# cataaa»nt = (l - x + 3 - 3x + 2x) = (4- 2 j 0 

mtota atat^aa, Kp 


0*,)’ 

(PNj) * (PHJ3 


am totf&a caft nta p aw ; 


2x x 

NH3 4 aautoaia, Pnh 3 = (4 _ 2x) p= (2 - x) * p 
N 2 4nat<Pianta ( ' p^ = £f^yP 
h 2 4naKtoata, = |f ~_% - ) ' p 


.-.Kp = 



X 2 x P 2 

_ (2-x) 2 _ 

~(l-x)xP 27(l-x) 3 x p 3 
2 (2-x) * 8 (2-x) 3 


16 x 2 (2 - x) 2 
" 27 (1 -x) 4 P 2 

64 x? 27 

af^x<<iaai^aa(i-x)=i «nat(2-x) = 2«rcnait; Kp=2y-p2 ; at,x 2 =g4-KpP 2 

aftaa e ift> arca caat nrcm, fto atamatra catU ata p 4 a am w$ ant arca frtam, x 4 a 
am aa arca nh 3 ^aataa 'ptto aw 1 ataa, tot ataaiarm Kp <sm ata 55 a 1 ata 
^faa arca nh 3 4 a ^ataa <[fw arca batata srcaa aw arrcattota ^atan 5 ta arca 1 

(jO atantatm «aw : aircattot fcaam fttor r fl ? amatsat^t 1 ^a^t at-arrcfctota ftf% 
a^arca fttom ataatsn naaa aw, arrcattota ^ataa aa wf*t aw 1 fa^f*m amatam a^tafea 
arcaa mi fcannwa aftatwa arca aawa toaUre aaara 1 tto ataararra arrcatto Patacas am 
at aftjm am 4 nt$a ataaiaim latota afa^Pa am 1 aantoa ataanm a?rca atajtapam 
arrcattom aaaat fcsataa 5 ta am 1 ^ faaSla ao# arn^a >naa <nafl> ^taatan R4 ih aar® 
an, cn ^taataim acata^ an wti atat^a fcaama ata amt am 1 afaflt arcat^at^t Pm atom 
inaa iaaf& a^Pm ataaian arca, arca atot awtm aiaaaa an 1 4 'staatarrca aait^a ^taatart 

(optimum temperature) aat an I 
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eg cgR ajvsig* gigtgPi* ftfogta cg*t gea i fo^gpu w«rra ®gg 4a^tf5tg eg$ i 4 
gtgW ftOTRgmeg gfagt<»t CTOI gtgtgj stg«t gRt gg I ^STt^fT ^miait fgf &3 d'olsc.-vd 

gFtr fgfe ^ gg i ^stg 4 ftfe gig Fe 3 o 4 arstgra a gtw k o h * a i 2 Q 5 fttf'tw ggtgg gt 
'5 c'q , 6( < p (promoter) Rww giggtg ggt gg <4Rt. «rojl^*l gst*Wajt gg 400 - 500° C I 

ftfogifi>w» gnrsg 5m *ng gt»i frsFttt nh 3 4si 
frs gt»tt ggt ^ms, gt 4 fofogia k p ^g 
g^ftagg i?tw 1 ^ ftf^gtg ^gi 200 atm 

Ft’t gtegpt gcg gtw 1 great gfag fi*i cggg 

1000 atm gt^steg -ni«Mi $<s,gm great m-, 

Rft4. (5>ooig ^jR> gjggjg fggtg gtgtg*t , $ Fe 3 o 4 *$g 
gtw gpRttbHm tg%g 500°c ^matra « 200 atm 
Ftn ft&gt gat gg 1 Frn ai^iwia gteg grea 

eg ®<t*ngg *ng ^st ffcai c&*8 gtat srai ggt 

rn 1 ffcs ^.8 8 RR>^ i>t*f's NH3 4?i 

fcmga*r ii 1 700 k^ mnam « 20 atm Fte*r N a (g) + 3 H 2 (g) ?=* 2 NH 3 (g) fafegtf&a 
gtgj|g*fia 21% n 2 « 16% NH3 «rteg 1 ftfegtftg Kp « k*. ft^g gg 1 

ggtgtg t a^t^gtea, 100 moi fgfggt ftae«t 21 mol n 2 « 16 mol nh 3 «rm*t g<ft$ 
{(100 - (21 + 16)} gt, 63 mol H 2 gteg I 



Ph, = 


NH, “ 


No 


63 

100 

16 

100 

21 

100 


x 20 = 12.6 atm 

x 20 = 3.2 atm 
x 20 = 4.2 atm 


N 2 (g 

21 % 


3H 2 (g| 


1 2NH 3 (g) 
16% 


Kp 


(PNH^ 


(pn 2 )(ph 2 ) 

gmatgtft, Kp = Kc (RT) ^ ; 


_ (3.2) 2 10.24 

3 (4.2) (12.6) 3 “ 8401.6 


= 1.2 x 10 -3 atm 2 


ife—Sj- 

(RT)^ 


^greg An = 2 - (1 + 3) = -2 

R = 0.082 L atm K- ^ol" 1 


gt Kc= 


1.2 X 10 -3 


Zo = 1.2 x 10~ 3 x (0.082 x 700F 


(0.082 x 700)- 2 
= 1.2 x IO- 3 x 3294.76 = 3.9537 

^sgttfttfg Kp = 1.2 x 10- 3 atm -2 >agt Kc - 3.9537 L 2 moi" 2 (frag) 

(g) gfgfcfcfrg <sf 5 rs P i nny ii nm sevtsa artan gt SO3 ^s*tmg * gtftferg 
gprffrteQg jffig g Rgfea <ug*ft am gw SO2-4* gra*t 1 fcvia so 3 eg atfta gw ftfegt 
gffcea sp^ gat gg 1 

2502(g) + Oalg) *=* 2SOs(g) AH = -197 kJ 

S0 3 (g) + H z O(4) -> H 2 S0 4 (4) 
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(i) ^I5«t ftftmft ft* ^smrarra so 3 -45 $<s,*ti*H 

i Pin 'smiaira ftftsi <351*15 55 rct isppnsrts 2 r*i®h 55 i 

(ii) 2F5RR 5T55I5 RWG ftftuid *tffc 5H5IWI 55 I w 'SJMlftilW WrtUftb ((V2O5) 51 
3lflftm ^ 8NJI5R 515515 RC5 400 - 500° C 'SM*lltfll 4 C'PWl 'S'ojl^^l ^1*151311 55 I 

(ill) 5l'4lC J i5 'sftc'SM Wc^'S, 55^551, <4 ftft5l5 ®MJ ft*tl5^a ’lliftlcHsi ^5515 

m <il'©h ft&«iHc*i 2tw*t *wlwl 55 51^5 'sjfiRi SO2 ^ift® 55 1 

(iv) ftft5i5 ■»i9l < M e t (Mw C55i 515, ftftnifD csrwTsi .sjctrj "sn^rroi *r?5ffc5 55 ^<frc 5®$ 

5t*t <ilvj?lc*il 515 SO3 <45 *T$R5t 515 ^IvylWI 5151 <$C5 1.7 atm t>IW5 

'*5*515 2JT?J 95% SO2 Gift's 55 I 4 RlfTC't ^15 515 d«iM 5*5155 *51 

*>. b s* 1 siv»M<* 'Q 'srmtrrf^r*^ ^rmrr^w*rt 
Catalyst and Chemical Equilibrium 

STS I4CR5 *15*1 i C5 5*^ CRH gP Hg ft R ftftti l il ftft?TCR5 7f*7*K C5CR 5l*lUlftR ft ft 515 
5f$ ^f*5 51 £1*1 RC5, ftft*ll5 5C5 RC5 « 5TPTt?r^r^ «ftCR, RttR <& 

ftfttil5 fl'SHR 551551 C5 5^ dMIUPlR ftftuid «tfa RC5, RtCR «MH|R #®15R <45t C5 5>£ 
51*55ftR ftft5T5 ’ift >4.1*1 RW, A ICR 5HI'Si^ SiAHR 551 551 

5i*n«ft4» $*t* simw? «mi4$ftAi t hamr 5i*miftR ftftnn *tft sh-^ 

WTS 51*115ftR 755JT555fm $55 CRH 5^15 CRC5 51 I 45 515*1 5C«5 4Rf& STS15R CRR 5I5HIMR 
ftft514 5% 5^35^5130^ RC5, ft*lfte ftftfll* *tft 1$R RR(Jff ^5 51515 RC51 Wf 4l*1l5ftR 
555T1555T i54^'»lw ft5l®t RC5, <tlftfa'R»IW 51 5405$ <551051 515 I 

5H Rft, d'olst^s ft (.Si'S ftftsl A + B 5=^ C + D <55 71*35 ftft*t5 515 CJ5R kj 

45t ST5T51R5 $nf55f^5 n *ft *115, nki 551 

TJ55ft <55 11*515 ^31 «|«Mt45 ^pviftw 7^ ftftsflM 5f%W«1 = kj [A] [B] <55t 

ST515W55 <MP5ft>W> Tpqfll ftferR = nki [A] [B] I ft*lf^5 ft ft 1115 515 55^ U«MC45 

k2 5J5 2I'5T5^5 $5ft5ftt'o ^51 nk2 5WI 

.-. ST5T5W5 ft*ft^5 ftft515 *H$C55 = k 2 [Cl [D] <55t ST5t5?^5 $5p5ft>W ft*lf^5 

ftft515 ’lft>C5*1 = nk2 [Cl [D] I 511*1115*515 5pq5 « ft^f^S ftft515 ’iftw’l 7R15 I 

.-. 8teMt« '5^*lf55te, ki [A] [B] = k 2 [Cl [D]; ^t5T, {^ j - j ^j = K (TTTOSpPF) I 

a«l5C<M $*lft*f®S5, nk! [A1 [B] = nk 2 [C] [D1; WWf, {^j-||} =^ = K (m$&) 

2t5lft^ 55 C5, ST515W55 « ^pvjftw TTTO^W'S 5H ^*tft5f^5 5RW I 

^^rtcfr ~m f ^*rgrr»r 

O ftft5l S CRH ftft51 <5Rl$ ft'C‘M '557515 $*t%5 5C5 5ft <flR HT5R 7P95 <Q 

*m«ftCR 55, <005 <2f ftftnlCR 5'o^t ftftijl 551 5J5 51CR I '5C55 S ft^fftft »)t's, 

ft ft 51 S’ RC5 CRH CRH ftft5l5 <3RftCR5 5ftC55 '5RjftCR5 5ftC5C55 ^fHt5 <fl^5 R5 C5 ^1 

C51455J 55 51, C5 *15 ftft51*JC*lTCR <^TR^t ftftill ftC5C5 551 5C5 51CR I 

O ftft^RR 51R^R55 i $^ft ftft515 <iJRft $'S,*fH 5ft ftft5P55 C5CR R5f«T5 

*lftc5 C5'Q5t 55 <5t<l ft5^)'o ftftirift 7^\yq|U\o ^(,\a 51 C*fC5 ftft5tft <fl5 s ^t 5C5 5t5 I 
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O wtoiM ^at j ca RRamt ata RRimi ataavtaifl a&a aataatfe? i 

o aianw at atajgaa t ^cara awaj caR RRau aiati<*im aiaisaa aaat am 
ata 1 Sni^jH^^a Raftft^ atataa RftmHJ Rc^mi •wic^— 

aA + bB CL + mM 

ftfoan cataaR ftfrct arntPra ataisaa 5 , 

Kc= IXFW~ : iiwictiiw CTm^^’CTW^^roi 

<aai ftftana at<Ptm area Mifrft ataj$aa, 

l m 

Kp = —^——jjp; p atm Rl<Pta ata wWk*il 9.0-fW I 

PA X Pb 

4^1 Kp « Kc arm PiuftR'i'ttica amta wt am 1 caaa, 

Kp =Kc (KT)^; An = fcafflCTJI Cataaamt<6 CaHamtjm arm «fl4*I I 

O mamft* aiajrwi : amt cmR &saft Rf&ata mga ftfamra at 'aamft RRmw aiRraa 
'at RaSta^t RRata ’ll\bt<R ^ihR ^R ca '*(<l'Hlc^ > faRam •nRjRHI <ka I 

O *tiiam affc^avat i m»miA* aiajta»ar*i RR>m a*a ara am ara ara aa 1 

amsRaaw 4 warn Rfratft a^a «•ma^a^saftwaaRatra atrai aiajra*tra 
Rfamift a*t ara am ara ara awe arana^n #%i at aftat carme sraifSte'aa 1 

O .<nk*uii S atataRa mous <PW9rD taPl'Ej atca 1 caaa, 

(i) atram *ttR^ * cam Rfaat 4 aam atarrmara tftmra, aR atRja wn caaa m, ata« 
Rfom* fciiah*icti* aaararm cam aRm^a am at aa, ^ra ca aasat Raata *nft atara 1 

(*) Rfram 5 «aRa c«rra ^»lwt: *ik*uu R 3 ta (RPtij aa, ca R&shjc*ii ataTta^tm 
fcaRa aa ca aa RRmti RRma a^ga at a<fa RRaa at fcaaiwt ca earn Ra carat R&m 
^ am ata at caa, <aat atarta>am fcaRa asm ata 1 

(») Rfoam a>r*^at * RRTRWia aaiaa ^af& taf 5 ^ aw fafena 'spR^fet 1 ataj^awa 
aR cara^ i jaj at 'a^ta aa at, catatt ata ca , atartaRTa ®'S*j^t ftl^at ‘F^Rq witRw aaR® 
aaati 

( 8 ) stetawa '^fiwtfla^t g srstawa aaaca a^a « Rf^ara af% frscat aaatra at 
5ta ata ara ataj^araa caR aRa^a aa at 1 

O art-ijlrtRatwa * caaa f^ipfia atana^rta aramra aR caR Ram caaa ^ta, ata 
at aaarart aR<v£H aan aa, ^ca arraia aa^aR »aaama aR^f®'* aca caa Raiaa» aRa^caa aRRa 
aaft^aa 1 

O atarta^tta ^ataatatt aRa^na a^ata^t * caaa RRart ^tararaaarft aca ^taaratt ^Paa 
wt ^ 5 t ataraa ftw. astaa aa 1 aaafaw 'srcat^atR RRarta wot atarra^ata aaarart at^w 
Rl^atR RaaRw ara ata 1 
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sIrrPr* RraTfR^Rt 


8ois 


O RTOjTR*irm hotr aftR 1 ^ s rs^r « w rtrot ftftRm c»Fcai rotr crrr am <r^ i cr 
$«R %4 RRR R*RI4 RJT%I ^ ROT, $OTe KOTR CRRR am Rt I CR ^o^ft ftftRR 
5111% ^tfJTR ^ RCS, m R^OT (R ftftRt fts-CRR ftOT 'RStRR ^ ^ a ftfgRR. «« 
'R^R*?lJT faft*IW>S R^RtRTT C*OT OT RR, 5TR ^pRR R (.*1 CR faftill RTRtRR Ptc<p 'RSfRR RR I 

O RTRTTRWfTR VIHUMM RftR^H S COT? ftftRR faftiOTR RRRTaTT WOT ftftRT 

RRCRR ftOT RR ^'1l l ic < M RRRTaH RHbOT fafap*<l ROTS, ftCR* RR I 

O ftcRisarntR Rt-RiTcfcftRTcRR ^tftR eramt : 'sijotiPrm RttSRR RftRtft maKar^t i 
mm 4 ftftam aftcaa rustcrtr otj mwarr r^otir acRm i ^ 44ft wt^f mrcian 
(400 - 550 °c) wtw i am^s faftym aft ri^ot rot i «Hjftt 4 faft?iR *tn% ^ r??ijt sir 
rtorr $ma rotot S^ama arcs i ^ RafOT fttRH i rot «iJOTiPRm ftcmamca 200 atm 
rot 550 °c OTRiaiR mtw »iPhtw*ii»i R'oiot ws ^1 sr 1 

Prow RiaftfclR* ^Prs ^<s,nRRm ow riroti ^siSmitcOT wma ^affr *na 1 mm 
ROT 'srflOTtWa ftft«W CTOT9 'WI^I OTRTaiT (400 - 500° C ) atRRfR \ ^<1 
mw mi^OT ftftum aftcaa rto£, ft^ ^tama rot i ui(^4«ot ^rtr^s af^na mr*r fta*ia 

RTOTt <J4^.m OT4 4f1^i ^■'ttR RR OTT RR RCR RTR Rl^OTI RR Rl I 


h I 


*1 


ol 

81 




/_ Rr^mj»rms «nsf 

^■Rq|»l oj -a^c TgyR^ VQ Tg^fPOTT gf^f 

( 4 ) Rftfll 'Q Rftiil 4 *i US RRT ? 

(R) ROT Pifa»fil5. ft S»^t? ROTRRf OT I 
(*t) ROT ftft?Tt$ RRJtOTtm ftC4 <JRRR;-RJT S UT OT I [f.CR. -^obbjlR. HI. *oofcri 

*. Wl. ^00i; \ ^1. ^00i, ^0^; CT.' ^oio) 



W) , ©^ft m ? 

W ^ico ^ ^ ? i f. c?t. ^oo^j !H. wi. loo^, \ wi. ^obo;ft. wi. 

W) ‘^romr *rffc%r ; ^n^tn i i *. a ^obo; ?. «i. *oot s 

ft. Wt. ^obOi^. C^I. \0 bo; ?rt. C^t. ^Obb;^. Wt. ^OOlr ] 

"t^pii^Pi 4 ? ^rnir^rm fa*ifD ^iic^i&'ii i nn. c^t. ^oov; 1ft. c^tt. ; at. c^t. ^obo] 

W ^a-faar ^af5 tm i ^i^iw ^tpbi^ Kc aiftprw adfiHM ^ i 

[in. ^00^; (nt. ^oofcr; flt. ^obo; 5 . ^obb;ft. flt. ^00b; ft. Wt. 'iobb] 
(^1) '53-%?rt ^Rf c®T^t i ^ -fm\ ^c3ri >iKIc^j v rt^^i c f Iftw R&«ii’jc®iia 

’ 5 TT 5 U35^^a ' y r 5 t^?I c f ■ .>*■/ 

A 

(i) 2NH3 ?=* N2 + 3 H 2 R. CRT. ^ooi;RT. CRT. ^ooV;R. CRT. ^ooH 

(ii) N 2 +O2 ^ 2 NO 

(iii) PCI3+CI2 ^ PC 1 5 


?! Ri RRHR (SR)-ff^ 
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(tv) N 2 Qi 2NO2 [Rem. *obb) 

(v) a+b t=± 2C; mi%i ftmmg mmra 5 Kp ftgtg mg 1 tm. cm. ^oob ] 
^1 mm^gm Kc ^ k p ggc® ggt ? tsmggg ms 1 [m. cm. ^obb;i>. cm. ^.oo«&; 

ft. cm. $.oos&; ft cm. ^oob] 

*>1 mroggm Kp « Kc ton gem TOgg mg 1 im. cm. *obb;m cm. *oofc; 

ft cm. ^ooi] 

g 1 ggg^ gjfttg fs&iiiji c^w mg-ftm ^jcaig sterna m gjggig cgms 1 

tri (m) mgftm ^aj pci 5 (g) ^ PCi3(g) + ci 2 (g); 4 ftftmg Rcm^wii gRng ‘a’ geg k p 
^ g fliPinhi 'Sggtgg ms 1 [m cm. goo^;^. cm. *obo; 

R cm. *oo<t } g. cm. ■b.obbjm. cm. *obo;g. cm. Aoo^ift cm. ^00*] 
TO flcmiM man #t ? pci 5 (g) ?=± pci 3 (g) + ci 2 (g); <a ftftmg Rmhh man ageg m k p 
>* jg giftgigt egg mg 1 [g. cm. ^obo] 

TO mgjggm w? #t gm? pci 5 (g) r^± pci 3 (g) + ci 2 (g): <4 ftftmg k c 4 * mflwwi 
mg 1 

TO Rrarniggramtmgm^ng pci 5 ftmmg-gtan jtgmg -gngnmg 1 im.cm. *00* 1 
vj ($) gtTOTt&ftmcgg%%^f mmgl^mgjTgTOgfcggmTggian g megg gmtg$mggggg grimr 
mgi ■ [ cm. Aoo^j m cm. ^oobr; ft. cm. ^oovi m. cm. ^oo^; ft. cm. ^obo] 

TO gr-gjtt&ftmegg ftft ft? 4 ftftg mrcgrtm ftgftfts ftftmg $gg mg « mrggiang srmg 
gmrrmgi 

r 

tl) N 2 (g) + 3H 2 (g| 4* 2NH 3 (g) AH 0 =-92kJ [m. cm. ^oert; 

g. cm. ^oiii ft. cm. ^oov; cm. ^ooij g. cm. ^oo*i; g. cm. ^oo«&i 

(ii) N 2 (g) +C»2(g) 4* 2NO(g) AH 0 = + 168kJ (ft. TO. *obo] 

(111) 2S0 2 (g) + Qj(g) 2S0 3 y AH 0 = - 197 kJ [ fl. OUo»; ?. fll. *ooS; \ «t. *ooi] 

ioi (m) gt-grn$ftmegg ^tft ■ft? ^rnffc grmgftm gimimgra $gg mtgman gftr^emt mstg 
^mggggg gjtmt mg i [^. cm. ^obb;m. cm. ^obbi 

TO gT-gjnftftmcgg ^tftg ww gmtgftm g i m i gm i g ®gg mg gftm&gg mstg $mgg«m 
egg i 

TO H 2 (g) + i 2 (g) 5 =i 2Hi(g) ftftmftg $gg megg emtg srcstg mteg ft ? 5^ws ggem 
cggrei [m. cm. *obo] 

bb i megg gfti^g mgeg gimsgcmg emtg gftg^g gg gt; mgg ^mgman gftr&gg w rnTmugcmg 
gfggtfg gc51 ^rngggg^ rnt gngjt mg i 

b*i cm) fimtmeatmrtcmftm frrogtgm- gj i cCffimcgg ^tftg sremgmtcrnmnmgi 
TO ftmemeat so 3 t^gmeg m-gjitUftmtgg ^tftg gemg mtromn mg i 
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4fafaft4 ^WJMJvfT 
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b I 
*1 
4l 
8 I 
ci 


°i\ 

VI 

i 


b i 


*i 


4l 

81 


ei 


• [f?* • TarT ^ * TS ^«n^T araf&te-* 

HI C4 4ta*a ’ilciii $'Q # ® 4SC*i (141*1 34ld Rla»ol ndJ ? Rfoiilfl ^514^*1 tfaa I 
^14*1 ft&St ft 5'3^t ? 4P^5Ca 'i| < P^t 4^*t Rftwia J l5l4il e f <?W I 
^ R>0)0*1^ 4ta4i ’ilciii 5'o* < $ 4flc*i 34 Ijj Rift til «icG ? 

atajta*rra aic4 4^*t 44fi> cool's afift&aa (Bui^aa ^514^0*1^ ataica caa i • 

(4) 0HlJlI»i4 ■>iltyla j, fla *1'&>Jc*il &cgvt 4a | 

W)^WJ1*» K,. 4aaia4aa*ft^4t43ftaC4«ftta?-4taTiait4ai ft.,Cat. *obo> 

at. Cat. S.oo^} 4. Cat. ^oofe; 4, Cat. aobo] 
(*t) ‘44fi> faftat 4’R'Q m«s aa at r -anajt a*a 1 [ft. cat. aobol 

$4^ft ftftatC4 ^4*l^t 4SI m ; 4a*t Rfttil aSfta^aa caa 1 

wi^ ataj aac® 'ft ? 

*tn%i ftftata cat® atajtaMtca sratfts 4ca 4^ftaro4ipi&aPifr!ai v 
n 2 « h 2 cac4 nh 3 $«,ntaa aft? atca ^atf^s aa ca*t amm aa 1 




f •t-flm 8 ) gn ^ rry L _ 

V —/ »1 


J) 


’fflwt. (i) Kc = . (11) Kp = Kg x (RT) to 

1 

25°c ^miana h 2 (g)+^ 02 (g) <*=*h 2 o (g) ftftaifta k p 4aan i.i64 x io 40 atm 2 1 

2 _i 

[$J 5.754 x IO 40 L 2 mol 2 


aca RfttjiftR Kc 4a an 44? 


can ftft$ 4Haiana an%t atana’ata n 2 + 3H 2 t=± 2NH3 ftftatf&a aivutw ft^acia 4*ti 
C 4 R 1 ftfoa *irai 0.326 mol n 2 4 at 0.439 mol h 2 ftfta aat aa i awtawrro caat caa 
ftt* 5 affr 4 cars carnal 0.6571 arogaaftfa 4 a 1 [$t Kc - 2.018 mor 2 L 2 l 

250°c 4 mtatra 2 flftta 4 ia 4 aftfta> *nc* 1 mol pci 5 C 4 facades 4 at aa 1 Rwwwa 
ami 5 a 4 Kc = 0.0414 aca ci 2 4 a atai aaaiart 44 ? [ fc* 0.1246 moiir l i 

(4) 30°c 4 taatarra « 1.5 atm area 15.6% pci 5 ftw i ftw aa 1 fcff % i wct Kp 4 a an 
ft^foi 4 a 1 l^s 0.0374145 atm 1. [ ?. cat. aoov; ^f. cat. $.oo<t-, ft. cat. aoo^, aoob>$ 

at. cat. ^oo^; a. cat. aoo^i 

(a) 250 °c ^rntarra 4 3 atm atca 80 % pci 5 ftcatft^ aca pci 3 « ci 2 aa 1 pci 3 
« Cl 2 4a 4ttft4 m « Kp ftda 4a I |fc* 1 . 33 atm 4atKp = 5.36 atm I 

I i>t. cat. aoob, aobb; ^. cat. aooSk; ft. cat. aobb; at. cat. aoo*t, aobb; a, cat. ^oovi 
410 Kymata hi 35% ftcaift^aai 4 facawcaa Kc« Kp ft% 4 a 1 

[®tKc» 0 . 07248 , Kp» 0.07248 l ift. Cat. ^ooil 
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8b* 

fcl f*) 450°C ^mtaira « 1.01 x 10 5 Nm- 2 5TC3 1L aFTCR 5 lmol H 2 « 1 moH 2 
W **I1 RPJJ 1.56 mol HI sffWI at WSflaim K p 3m I 

[ Kp = 50.28) [ «T. *oob] 

(3) 425°C ^smtarra 4.25 mol H 2 amt 4.75 mol I 2 <3* 1 L a««l1%l 6.70 
mol HI *JTI H 2 + I 2 ^ 2HI Kc « K p fMl 3m I 

1^8 Kc= Kp - 35.627] pt. C3T. *oovs ; mT. <mt. *ootf 1 

(*t) 445°c ^rntaim 41.14 g h 2 amt 1325.88 g i 2 mmm fta*tw 1 l irf* $^*5 wt 
I <pc*i 1308.16 g HI a| Rls»*j|$i Rmj,JJ33* 3*Rt W I 

[•l IJc- Kp - 62.0611 PT. CTf. *oo<f J 
(3) 425°C WIW 15 mol H 2 amt 5.2 mol I 2 am f»idH(,<p 1 ’L 3TC3I 3mc»i 
10 mol HI*Vig^BI fa&tllfik Rm$335 *t«HT 3m I 1 v5« K,. = Kp = 50] ll?.flUo»i*.HI.fciol 
hi 25°c (298K) ^smtarra ^rajmwrra n 2 o 4 am Rmwwu flfijw n 2 o 4 am <srt<Fms m 
0.75 atm amt Rftilll&l kp = 8.33 xlO -2 atm I flftil l Ufo Kc amt N0 2 am ^ttpw 5t.3 1%% 
Wl (fc« Kc = .3.40x 10* 3 molL" 1 ;P N o 2 = 0.25atm] 15. <mt. *00*;3. <mf. *oo« ] 
v i 600°c ^smtan« 10 atm 5m n 2 « h 2 *tjm n 3 W& 3mt m 1 ROmm 
wwii 15 %nh 3 «im rtcj fsiwt*tw 1 i^smtarra31313335 k p 

[fcj 4.0 x 10" 3 atm _2 ] 

[ 3tm*5 i 3TO flaw ^4 * 2X) 3 = 15 ’ •"• x “ 0-26 mol ] 

* 1 400°c wraiatra« 1.5 atm wt, coci 2 (g) ^ co (g) + ci 2 (g) Rfratfts 31313335 

Kp = 4.44 x 10 -2 atm 3J3 at ^T33t3ira s»R*il$*i GFt3t$® (COCl 2 ) am Rc<jN*i 31331*1 a am 
313 1M* 3m I [fc* 16.95% ] 

bo I 1.0 L 3RW>WsJ awfl, 3TC3I 0.1 mol PC1 5 C^150°C (423 K) ^513313113 ^^5 3mt3 
C3t5 513 4.38 x 10 5 Nm -2 331 at ^513313113 PCI 5 am Rc3l'6tM?1-3ian (degree 
of dissociation), a amt 313133^ K p f3*k 3RI I 

[®* a = 0.25mol _1 ft 25%; Kp = 2.92 x 10 4 Nnr 2 ] 
r 3^ yf3 (Rwl^o»i<i 33) n + rd ^ 

1 J " tw 1 TOIPW TH (qftOTlira) ' 1 • ^'5I^^OT-«-awPraOT' 

C3t^ a am 313 C33 Wt 313 I ] 

PV = nRT C«m srsrtPf® 513, P C^m I W, V = 1.0 xl0- 3 m 3 ; n = 0.1; 

R = 8.314 JK- 1 mol- 1 ; T = 423 K«tt3133#!^5Pt, P = 3.517xl OSNm- 2 ^!] 
bbi i.0L«i»wtf« ai^nnao. 1 moi ffa ig rat3g,coci 2 (g) c* 400°c(673 k) 
^t^waim «s wi RRif^ e m wfu 5T3 8.0 x 10 5 Nm- 2 ^ 1 at ^f^tarm coci 2 (g) 
am l4t<iN»i ( COCl 2 (g) 5=^ CO (g + Cl 2 (g)] am^TlaiT, a amiRRJ^^, Kp ^RII 
[ W5 t bo fK am ^3 11 [®? a = 0.43mol -1 f, 43%. Kp = 18.14756 x 10 4 Nm’ 2 ] 
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f ^gf^sr ana j 

s) ^ ] 

b i arm rr RmraPR* fire *trr%i rrrPr 5 rpttort w1^$ i ^ *r TOtktor nt- 
‘IjiigPrimr ^tfa?t tor rfrr ?hto i <tor Wro nh 3 ^tor, ’Rtfro h 2 so 4 
^tot rr «mrr Stoh i Wro Rdns h 2 so 4 ^tot $s^t 

TOt'Rtf fafouif&it 2S0 2 (g) + 0 2 (g) v 2i L 450 °^ 2S ° 3 (g) AH = - 197 kJmol- 1 

(R) (>ll*llit R^PTlan RT Ml®llI^R> <3*1 t's ft ^Rt ? b 

(R) ^R Ifffjls ^JvglTJ CRR I 5*n)’1<p *((.'© S'to^t R&filfts Kp <flR slPRMI CRR I ^ 

(R) ^ftiRTO, NH 3 $RRRM<t TO 600°C TOPM!?! <3 10 atm TO N 2 TO R H 2 TO 1*3 
«i •jilt's f*tfHi'® ^si rr i R&rir 15 % nh 3 rjir r*4c|t*t ts^Rj] s,c*i ^ TOPnarra 

RPJJ$R* K p TOT RR I ■ [®* 4 x 10- 3 atm" 2 l « 

or) ^ftRR* to, rt-rjiigPuiiwr ^tfe ft? atlsmfDo* aw v 2 o 5 , TOPnatt 450°c to n% (R) 

aiR Kp 4RJ RlPpllRl ‘(t's ^t 9 ! 2 atm <u^la <wtl RR CRR; RJNTT ^R1 8 

* i T5T$ ri§<£icsm dttwft® <n 2 o 4 ) rr Hi^cjiwi (no 2 ) 4j?j ts$rr, TOPtiaim fcRR 

fttfn r^cr &5R to Rf^fa ^miTRwrm Rtre i ^su rtor tfR v»i«i1>ih 4 'smPtR* rtr ^at cro to i 

<p^ TOPnajra •iiRcjii<. , 0t»i u5ji?ii$.'s r *rt^$R®R Irr ^5)^*1 ^t's RpnRf^ RPirtR^RtR 

RTCR* * N 2 0 4 (g) ?=* 2N0 2 (g); AH = + 57 kJ 

m stnc’ra^tpRsmft? b 

• (R) crom rpjj$r^ rto ft <^Brr?i? Sfhc-w fafoaiR to k p RiPwiRtffe crr i * 

(*t) ®^li4 ■sire, Rj^ta rpitir3RT rrto ft ^rt? 25 °c TOPrtarra Rputrora n 2 o 4 4? RcrNwr 

filftR N 2 0 4 t£Bl 'sn?pRs m 0.75 atm TO'ROillfDR K p = 8.33 x 10" 2 atm I RteRlll>R Kc 
TO N0 2 4 R 'sntf 5 !^ m i*pn ^ I [$* K c = 3.4 x 10- 3 molL- 1 , P N o 2 = 0.25 atm.] « 
(R) ^ft 9 !^ ^5, ffl&m RwiBtWs) 9 (f^n e t a Kp « Kc 4R <#PTWI Stf^^PR ^ I ^rTOI 

Kp « Kc <031 '<iwr ^ I 8 

o 1 simraPpp *tit% R&iiM ^RTRwtB t 9 ^ ^T 9 Prtart « ^r 9 !? fa*m atm to i a« 
4JNJI4 WCTT ’Tt-ijIttJlrillwS ^tf% 1 ^l 9 ! Rfffitls ® l lk*l e t '5?t; 250°C ^t 9 PnajT?l 
TOR TO PClj <ara 1.5 atm TO *111% TORTO'TOl 

PCI 5 (g) ^ PC1 3 (g) + Cl 2 (g); AH e = 90 kJ 

W ■n-^ltUPlflM ftf%f5 Prf5 ^ I b 

N) m>tmPt4» >ircsjjs «iMiifl?i *r^ftft? k c 'tra ■srm Rt ^ to rt— : rjtrtt fa i * 

(*t) To, 250°C ^t 9 Pnarm <3 3 atm TO 80% PC1 5 TOT PCI 3 « Cl 2 

ijm RR3 I TOR^tm PCI 3 « Cl 2 TOR 'STtapRs BM 4R*. K p ^‘Rt ^ I « 

[^5* 1.33 atm. K p = 5.36 atm.] 

(R) ^ft’RW RftWi 'TO, (i) RRRR TORT <3 (ii) RPTT^TOR ^ 9 R— ^5T 9 PrtarR TO2R 
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81 fofem Rrarfrorra RRwn tor 351 ^*R frwtwii 

wft ra rrjrto vbHfiiw witoi ^rrjsto Kc « Kp ^ toi wft to 1 ftfrocro *ri^rf«t 

$<s,*nw?i era f5R3e*t wft tofw >irjm*it ^rRfp crown <rot kc « Kp ^ "str dPr to 1 
RItocto *#sn«t ^rtws era faiw wft tofw rrjrto 4 rRw wtroi am kc <3 Kp <ro *ir to 
to 1 <wiimRh crora TOWTfroi $<5 .*irw iol *ncn 3.26 mei n 2 <w 4.39 moi h 2 *um ftPita 

■4(Vij|^ ^W 45o°C TORian 200 atm R*t « JH'SM^W C»ft^C¥T TO*TOl ^C<R I RRTTTOTm 
CTOt c*R Pic^Rc^ (RfB <RR Rt?Ut 6.57 raw l 

flF) fi&illd RRTRWfl ■#)? i 

PI) TOUTR* Kc « KpWt ^5 “^JWf TO I * 

(*t) ^t*Rs ^5, >rwia«t *tir% ftfronj cron Kc ««ro raj to 5 ^ to*r to i « 
PO ^’pp ra, 'aijiwiPuii itw Rft*iw ^r*t jimrR* Rftro^ cro 1 ^mcto ^ era 
RRJi(TO Kc TO TOl *t*RT TO I 4 Rivals ctwi Kc 'Q Kp TO rail CTO TO I 8 

|j<r-grepuJ ena (mcq)J 


*f-b MCQ. S Rt*fm«t «^Pl 4 ll>Pl Sp$ (Simple MCg) 8 « ^»ft^ ***fof^ 8 

i i Pitxi'® iS'b^t falrora ^iTOtan tow rrjrto ctoj Rw hhI'bR'o ? 

N 2 (g) +02$ 5=^ 2NO $ AH = + 168 kJ 

pp) jsiw po ^rw (*t) »mjjR*n fa® raw pi) wfaRfo raw 

* i Rc^ti «tnpn%t nh 3 'srRw «t*i rarest to^s tow rrtrto 

CTOlftpP TORIES ra? N 2 $ + 3H 2 $^ 2NH 3 (g) AH = - 92kJ 
pp) RtW pi) ^lw PO RRTfTOfl f*T5 VII4C4 PO „^M (Stales «ffTOR 

«1 Rttai CTO} R&ills CTO FIW* ST5R <R$? 

PP) N 2 $ +02$ 4^ 2NO$ R) PCI5$ ^ PCl 3l g) + Cl 2 (g) 

(*1)2S0 2 $ + Oz$ ^ 2S0 3 $ pl)N 2 $ + 3H 2 $ ^*2NH 3 $ 


8 I Rct>n CTO) Rfrora CTO5 Kc 'S Kp ^ TOl RTOt ^W? 

PP) N 2 0 4 $ ^ 2N02 $ PO N 2 $ + 3H 2 $ ^ r 2NH 3 $ 

(*t) N 2 $ + 02$ ?=i 2NO $ PI) PC1 5 $ PC1 3 $ + Cl 2 (g) 

<t I Rc&s CTO) RR"?ll$ CTO5 K p = Kc RT ^W ? 

PP)N 2 $ +3H 2 $^2NH 3 $ WH 2 $ +I 2 $ 5=^2HI$ 

(*t) PC1 5 $ ^ PC1 3 $ + Cl 2 $ PO H 2 $ + Cl 2 $ T=^2HCl(g) 

'bl Rc&JJ CTO) C**I*C3) Kc >6 K p ‘4TOP’ eflw 5 Rf ? 

PP) H 2 $ + I 2 $ 2HI $ W 2NO $) + Oa$ ^ 2NOa$ 

(*t) PC1 5 $ *=* PC1 3 $ + Cl 2 $ pi) N 2 $ + 3H 2 $ ^ 2NH 3 $ 
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P 5 ) H 2 (g) + I 2 y ^ 2HI (^ pi) N 2 (g) + 3H 2 © 2NH 3 (g) 

(»t) CaC0 3 (s) r=i CaO (s) + COa (g) pi) PCl 5 (g) 5 =^ PCl 3 (g) + Cl 2 (g) 

VI frets ^miaiRl, WTtaiT <jfa WCT RPCTPWi <SF[ ftft<F 

PF) HR pi) SIP? pt) f5«rs ^RreftS effFF (S) 

f^Rt WPiliilHI, P)u>s Rfoslfl C1 2 -i 5S *M*ll<i|l »IPIJM*4T C^R ffa^ RtS STS ? 

PCI 5 (s) ^ PC1 3 (g) + Cl 2 (g) 

pF) SfCS pi) frefs efftS* (S) '»k*i (S) 

ho I SSTCSR1S 0 *0 Slf^S •I'o < psI ’tf^*il e t SS * 

PF) 33.3 : 66.7 pi) 66.7: 33.3 pt) 33.3: 33.3 pi) 66.7: 66.7 

hh r $x||<.»il«j<.ta ^ RCiHS ft&UlfS ^»R sss? 

m cetmmai po swt (*t) ft*p:«t NaOH fas po sift fas 

h*l N 2 (g) + 3H 2 @ 5 =± 2 NH 3 (g); 4ft&sm Kp 0 Kc ^SWjrRS*<?FRft? 

WKp=KcX(Kn2 (et)Kp=KcXRT (*l) Kp = Kc x (RT) " 2 pDKc-KpXRT 

bol ftl&TIIS 0 fS's’ilc'is CSTSStSJTSSRS?I Kp *0 Kc 4SS'M'SS whffc? 

WK p /K c =l (*i) KpxKc = 1 pt)K P =Kc 2 (S)Kp 2 =Kc 

h 8 I PC1 5 (g) = PC1 3 (g) + Cl 2 (g); 4 Rfoum Kp 0 Kc «4S 

W atm -1 , mol _1 L pi) atm, molL -1 (*t) atm, Lmol, pi) atm -1 , mol - 1 L -J 

iff I H 2 ® + I 2 yr^ 2HI (g); 4 ftfestS Kp « Kc ^ <<W* ft? 

(<?) atm, molL -1 pt) atm -1 , mol -1 L (<1) atm 2 , molL -2 pi) CSt 
h'bl 'StSStSilft, Kp =Kc x(RT) An , ^eR rflSJ <4S^ STC^-Rt? 

(?) An = O SCS, Pt) An = 1 SjFt, (S) An = 2 SPi, (S) An = -1 SFt, 


bSI 


hvi 


b*i 


H 2 (g) +I 2 (g)?=i 2H1 (g) ftffSRSISTtSrsiTS.Hj, 1 2 0 HI <0* WWI 8. 3 <flSt 28 molL -1 
Kc ‘iJSSR'^S? 

W36 pi) 32.67 PD 33.5 X? pi) 34.3 

. 

4.25 mol H 2 0 4.75 mol I 2 fafa* $S«® SRS 6. 7mol HI fcssg SES. Kc 4S SR S*5 
*CS? 

# 

PF) 35.63 pt) 33.64 pt) 37.61 pi) 35.15 

.N 2 0 4 (g) 2NO a (g); 25°C-4 ftftSTR N 2 O 4 0 N0 2 *SRT 0TKPPF 5tS S«II#W 0.69 atm 0 
0.31 atmSCS, Kp >*I?tSRSK5? 
pF) 0.156 atm C*t) 0.139 atm 


Pt) 0.145 atm 


pi) 0.126 atm 
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*o I N 2 0 4 ($ 2NO a (g); ftftH HI f<WI®R “ f lf^n c t a?PI«(?lfiWPWK p ^ 

WKp= .i^ xP WKp = tS‘ (?t) ( " I)K P = ^ 

«J- MCQ I b I *1 *t, ® I 8 I *t, <t I *t, fcl 3 I *t, V I S» I 

bo I bb I «t, bAI *t, bvsl b8 I ^t, bfr I 'SI, b'bl b^ I ’'t, btrl 1, bis. I*ol ^1 

MCQ ? ST’S (Multiple Completion-Meg) $ 

^«rm 'Q d«iW >r i R*'»l 


bi Run*ft&uiawi5irarra*»rra "ft v ifd<^ 

N 2 (g) + 3H 2 (g) 2NH 3 (g) AH=- 92 kJ 
(i) Ptc^ ^ICTj (ii) Pic<p jiw (iii) Calc'll *Tf I 

rtinlU $<3s am ? 


WW W) (ii) (*t) (i) 'Q (ii) TO (ii) * (iii) 

*i ftcHrflfrum w*itan^f*i ^?rc*i *jforra*ri?i ^ *iR«'$h 

N 2 (g) + Qz (g) t=± 2N0 (g) AH = +168 kJ 

(i) NO->$?J *rf?W«t (ii) NO-4?i (iii) NO-4?I < lf^Tt c t Ifo «TfWl I 

iB'esH* 3 ,c<j— 


W (i) TO (ii) (’I) (i)«(ii) TO (i) « (iii) 

o 1 PitMi &us mm ? 

N 2 (gl + 3H 2 (g) 2NH 3 (g) *AH=-92kJ 

(i) ^rsD^c*?^ ' S TH (ii) ^TR 

(in) *wfi«R5« «n*w 1 ' 

winft *ifta '< 

TO) (i) TO (ii) . TO (i)«(ii) TO (i) « (iii) 

8 1 ^smtart ^P *3 , mc s i ci 2 ■HfiTOtHfl '■iGm ? 

PC1 5 (g) 5 =^ PC1 3 (g) + Cl 2 (g AH = + 90 kJ 

a) tom ci 2 (u) tom ci 2 43 ’rfon't 

(iii) $<rom ci 2 <an *ifiwt '=pift'<t^s «im* 1 
lol-tlD am? 

TO) (ii) TO (i) TO ( 1 ) « (Ui) TO (ii) « (iii). 

<? I Fittd® RI3»*ilfl C’FCUJ <U<)^'® d'oN < P C% StSt< ■'jRJ < ks ? 

N 2 (^ + 3H 2 (g) ^ 2NH 3 (g) AH = - 92 kJ 
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(i) *iwji«hi ftt? ^rca m, (u) ^mm^-iimi^s^Tn?!, 

. (iii) ^numt <Rfi 

CS'Rft! i'Qfl <CS ? 

(*) (i) W (ii) (*0 (ill) W (1) « (ii) 

'S# I ft cos ft&sls ^HIm vS'o^t OT*fR*Tt '3(|c^ - 

(i) 2HC10 3 ?=* 2KC1 + 30a (g). (11) H^g) + I 2 (g ?=± 2HI (g) 

(111) CaC0 3 (s) ^ CaO (s) + CCfe (g) 

. ft ti>s wWlU - 

op)( i )«(id wd) «(no (*t)(u) «(no row .(ii) 'Q(in) 

*\ I ftt&S ’ifiH'i'I’Jt'll - 

(I) CuS0 4 . 5H 2 0 (s) ^ CuS0 4 (s) + 5H 2 0 (g) «fKat] 

(II) Na 2 S0 4 (aq) + Ba (N0 3 ) 2 (aq) BaS0 4 (s) + 2NaN0 3 (aq) 

(III) CHgCOOCaHs (« + H 2 0 (0 CjHsOH (aq) + CH 3 COOH (aq) 

wHlU — • 

m (i)«(ii) ro (i)*(in) («i) (ii) * (in) o?) a), (ii) «(in) 

\r i ftl&it-w ‘■Mftnwr m\ wwrwr 

(Dtsmrawrat (ii) . (in)' skPrs 

wHIU 'ilJto - 

W (l), (li) « (ill) («) (l) « (11) <*D (i) « (ill) R) (ii) « (ill) 


VI 


bo I 


N 2 04(g) 2N0 2 (g), AH = + 57kJ; 4 ft&sl sicWW 3*! - 

(1) ^vmiart crampon vHftw «nw, (ii) m «rrw, 

(in) >iMJM*rra wriarta i 

0*) (i). (11). « (ill) ■(*) (1) « (11) (*t) (ii) « (111) ' (i) « (ill) 

ft&illt* ^TTjJ V»T - 

(i) ^c*i, (11) *tji%i tortR wr»f 

_ • ^ ^ 

( 111 ) ftft»si ^ c«it^ c^R $<?iww ftrw i 

m (i). (ii) * (111) H) (i) * (11) (*t) (ii) « (in) R) (i) « (in) 

«-* mcq «£w t b i w) ^iW »i (*) s i c*) (*) <*t) %i («o Vi w 

WW) Vl(«) bo I (<P) I 


?! UK 3PTOH (^)-W 
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«t- *» MCQ : ^sv|j l 

1aia n a * ?!*ffcgfcwa^a >aai (b) o (a)aisn^^saarei 

(b) -nNjMHIfl fatbd C^hfD - 

W) fofoaia wst.wft «msp 
(^t) *m<^ fafo*na w*t wft arw 
(*i) *m«q^ 'ftfsaBj w*t aa «nw 
Oej) a’gsnjft«Rfoaia w*t aara 

(a) amirc^mi lafoawa wrtstr ^fti a*aw - 
(t) amta*^ ' s ttl> (ii) ataj^cTO *^ 1 * wh > iEi<i'£»i atD at, 

(ui) alamort waftw aw am, 

WHft ala«? aw - * * 

W) (i), «D PD (ii) « (in) pt) (i), (ii)«. (in) pi) (i) * (in) 

V LMW 'llwi N 2 O 4 iflm 1 mol WW a Wia Rc«ilf3ro -nhlMHIII aTW I ’bM W(G 

5MPIN 2 0 4 (g)Fi 2N0 2 (g) I 4 (MW (b) « (^0 STC*|* $Sa Ml'S I 

(b) atajia*rra no 2 ^a arcft* aft aw ftwa wftf&r 




/**— i-^a<rSl JEB 



- 


W) 


2axp 


PD- 


2 axP 


ft) 


ax P 


ax P 


(1-a) (1+ a) (1+ a.) (1- a) 

(a) f^UlfSa C¥UB ftwraj mappp MM ftHija S 

... v 4 a 2 4a 2 x P ( 1 -a) x P 

(1)Kc- (l-a)xV (b)Kp- (i_ a 2 ) ( 111 ) p N 2 o 4 - (1+ a) 

M>HlU — 

* 

m a)«(11) po (11)«(no po (u, (id «(in) po (i)«(ui) 

ftwa$$ 3 *it *tn^bi ftl&«ifl> ^w (b) 0 (a) a* 2 &*|a $^a aft i 

A 2 (gJ + Bafg) 2AB(g) AH = + xkJ 

(b) v5"tHt«wi ftllmtftw biwfl sf®m ^l^a aw — 

W) aft Mt^tw fc'ftm mtu? po am $a*na atu?. 

ft) atwia sftta w$, ft) Kp 1 

(a) Mrmtsn mi^tw S'^l’ic'wi Rfimia wcj ^laim^m ^T aw — 

(i) atanaftt fta* <nw, (u) arosawa an an?w. (in) amnaftt oHftw aw mtw, 
wPffD aft* aw — 

ft 5 ) (1) « (11) PD (1) « (ill) ft) (1), (11) « (111) pi) (11) « (111) 

a- o mcq <aa (B^aatat: b 1 (b) a, (a) *t ; a i (b) m, (a) *t;«i (b) *t,-(a) a i 
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ACID-BASE EQUILIBRIUM 


t 

© * '3(TTsfo[%rm 

TO^R; 

^ TI3Wi 

© *ftf^ ^T?rf^ 


o 'Q <ivw jrr?i pH: 

o BftiEn • 

© al«Hs t Ptat^wi, foR 4 ? 

« ftc.jHPl 4 ? a^laci lirai ^ 51 


*©.* I 

Introduction 

'nwiiiPi^ c«w wkt TO.Rfawnimnift*ftfon we <*ra^n $ 

• crot Jimmie <$*& «iw w*t?j ot faR«t ®^*im 

’fftaR't «jwI& tow f® i ^?WT, RraTRrera «Rt%*n ct em c®R«rcRt 
cw? ^fiR, .wi '9’<ut%i 'sppstra sfppc® nra i <$ eves <Rt<*p»n «rt«tf^ w*ra am. 
C^H C^R itm '5R3?ftTP« PisjN s»wi I 'BiHM ^5 'Q Tla(,d*s c^wi ^lil ij<t«f afiTf taf*l 

arrays wxra«rwy^w 4 'srra%RJ e t^ tr^^sr^ awqjt *jr^ti <sfRra« *id«* sppr 
Rftiiin»« fSrfW wifm *ra ftfiwm.'ifiHw i ct «h*mi «f>w 

ftfaRfii *p$«rj£ft« fiff^rm *tffcm ?rr i* f ^rart^ n ^r i 

rk-tor* -hrjuri ** «# «iiflPi4 RRTRRt i 

4 r*uIwi IsP>^ <iR8. «a —■*i*<*i^(ii fwnR 'str*^ < wi ^ i 

b c5 . | w >e 'srar^m 

Classical Concept of Acid and Base 

sMWf*i < p ^Rt^R^pR ' s R*Tt 'sijf 'Q ^Is 4 ? ‘iii^rS fttHa >®fR ‘'W*! ^«i I ' s R*tT ^Jf 'G 
•nHt4 fafojj’R'wl^l fafajj *m*is 8RR <pcsc^*i I >R»t 4^fT» CTH 'JR^S ^5f ^T ^Hs 4 ? 

^•TQ '*HJ ■’T^sst 'SR® ^5T »TTG ’TRsI I ifl «f*JJR?I 4 Pll«^ *)'o 4 »ll ^R*llP'l> I 

< J{1I'4>^ "SR'S, tiR*T ^I3JR*R^rfW ^Tt?f ^t^OglUR ^t 

«rm *nrm^ jm a(^»n*R wt ^mi <ir<t ▼nr^ m^ir «(»i^'j» « 
^ t $g *r $b>iy , ^rnt ^oi?f mx w *rtfSr >e ^«f ^ i ct^r, hci, hno 3 ^^ 

»S^n, CaO, NaOH ^*1 f | ^8 « Rla»«l« *R*f e *llf^ § <! ,' , l^ 1 

HCl(aq) + NaOH(aq) ->NaCl<aq) + H 2 OR) 

us vnrsp *re«t *nft • 

'sta c >i <ic^g ft &iifii »wt«*rtP[ «t$R v\ srm ftfen i wro uwi«R^ ^ 

c^trtg iiraflj ^Riwt ftm w i ^pr sppr f¥^nm « 

ft ftijw rstr ^i, ^ ^R^^ir-^i?Rt amuH^n ~m ** 1 st»pr ftftm 

«imp4 Pri^irT a^rn w$ 1 ^^Pic4 RRTPRrm ftftRr* « wi c 

^t c tf^ a ptra «fR^ 1 

^w-^is 4 ? i «pila 3^*t ^t * 1 Hj 5 4 ? *l»il^ 4 M e t Pcwl'ff *lSt^f ^t?Ti WT ^ 8 

(i) ^ C^R CTt*t »0?T 3^R*f RR RfrjfRR^ %H «afl» '’FHPV 

(11) ^R ftlUilRW Rt*f M*I OT C^Wfl» ^*1 I 

(ill) &5U PlUillW C^R d^^sr Rsr*w rfR I 

a*PR RQ»ala , R ( t « *ftf% %R , f^ ctR I R«n?PRR^ «llPR-TljR^3T R^Sf 

Pi^nk^w *lSRt >fl^R9 4 i)M 4 ?'slca ^?I I 
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Modem Concept of Add and Base ^ ^ 

'sg « Tfraw asarasfi? 'sn^fifa 5 aorc?.i cw- (i) wfircaPrcrrc’R waR, 

(*) *h®Gr csrtWfto iraain, (vs)^OT?i^ir^i?rw?j wsm S'suift fat-ivaiu 

toflTOttJ | Rta 0lW4tt a ^WTtt Stott TjflJ W( RTOW a«fTC«t 4at 

'=dc»ilt>il ^at 4 Wltkl 


io.«.i‘i ^rw-^mc^^ WRnttf%tt -sivar*rm 


Arrhenius Concept of Acid and Base 

'=uls«.Pi«h VI'B^R.siyriW, . .. . 

(i) .^w c*r*tt dtt, atat arfla gat* aj$tstc*R *naa.(H + ) ata ata i 

(*) aiaa to ca a* ritt atat atfto aro at$gfi*a (oh-) aiaa ata w i ^5?nt atto 

Picstt 4WC* HCI^iRfl? aj| »flat NaOH 1 ^Id4 % 


HCl(g) + aq —> 


H* (aq) + Cl- (aq) 4 *ft»t aq 3*1 atf't I 


NaOH(s) + aq —> Na* (aq) + OH (aq) 


<fl TOR a*i*lM «ffl « W111CT* TO SPPH Rt^lllll Stf^TO H + 4av OH- aHHHUI* a*ttR?1 
PisfW ’lift ^jR> aa 8 


H + (aq) + OH- (aq) —» ^0(4) 

_<3PR,. HCl(aq) + NaOH(aq) —> (H + (aq) + Cl-(aq)) + (Na + (aq) + OH"(aq)) 

[H + (aq) + OH- (aq) ] + [Na + (aq) + cr (aq)) —> H 2 0(l) + [Na + (aq) + Cl’(aq) ] 

<fl TOaiPMI aUMj % 

. (i) af%j gat* 'SIS « ^lilW « **J aJWla 'qjRCAPlifi* *oosh t*t I 

W ca can *%*t»it ^rcaa arc* ca caaa ■■aiatasa siaa* ftfoaui aft cat* *tft $**g 

$**g as, PiR4»- aR caaa -57.34 kJmol -1 asata ala* 4 »)'s<ih aata$ aiNTT I ca»RT, 
aa cata£ strata iaa 5 ^ ta&at aa a^tR h + i^at. oh - i$g a<Earc* aift aa i 
('o) t4h ga* ajjR at viSlii t[saR'^R* 4 h'ssIt 'iiai *uHrt < wi aia i 
,$ ttla"*'4l r'aUBlC?Rlllt>M a&4R g*C*l op$’4l*f4ll at* 1 ® ^t ttarftt gtaW ^#¥#t, 
aa r atfto, atfta 4 .w*r as-jwc$a atfta arwri <mca *nc?t Rt f 

: (^) Cusb 4 « aici 3 34 ^ , ^a*r5f Na 2 co 3 ^ 3 ^*t ^;- ,^?t ^trit 

sRi^-wra^'iitt s^<iK wsj r ■ ■ - v ■ > / ■ 

io.vs.^ i, 'sra^rm ^rt cad it? <^ 1 it TTrottr 

• Bronsted-Lowry Concept or Protonic Concept 

tytawRuh W'o^lcis. cstrf^l "Stt^R 1 ^ cstft?%i W^R -nshR 

, H< < p RRTR^tt <ulfl ^ca 1 'Q *il5Ij) ^«|<p'olc< lq "srsaR Sttft ^4iR; ^1^, 

qi®Q %>iw's <Tf^s 1 dHC’t'b Rt$1?i* caaiU^Tfl n«4tn' 

^jf^«fPR dwfl? c4tt Rt o«?R trt «rj *Rt^^^crrttt rr wc® TOa 1 
^Fl?W ^*T -^R»t CTt*t Rt RtlR ^Tt ^W.^C^ OSfrttt Stt*t WC5 *ftW I 

■ 'stfK.^TOW ^I’cstflR TO owt cafltt Stf^T I <flSt' ^t*fR->ft% ttN TOtt «RRF 

at ^ e ti^ 'srT‘rRRf 5 r^ 'Rth ^5 *m 1 . . 
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cwRtt® (hci) « <i^i*iwl; (hso 4 _ ) wi?r wflwta iiw. wtrrm 


^wI^rbi c*ph. 


fo<jh>iw wrc*i srcwjwn; catCR rr ws wrfi $o&jcw$ <*rw 


HCI 


+ HjO 


HaC^ _ + 


cr 

tjptal^ ^tlR 


HSO 4 - + H 2 0 -» H 3 0+ _ + SO 4 2 " 

1 *Wf TftQStf^UR ^tlR *ihtVD ^t?R 

$*TOR ^ ftfem HCI « <I^I*1WU Wt?R (HSO^ STCWB; WR<t SRUJCWt CSflR (H + ) 
RR WtflC* <4Rl CRt CSfTiR (H + ) CW Rift (H 2 0) SR«t WWWI Wit *ftft (H 2 0) 4CTQTTRWI 

'SI^’tSlM, NH 3> OH" WR^ WJflWOT 5R?ftfR <Rt?f 'Q .WTRRR ^CRQ ft CHI'# « 

W^R C3dll6«i SR*t <wR **Rt 3CWTCW iflW iiwffc ■vls<p Sff% CTC3I HCI WBI C*JN*1 , 

NH 3 + HQ -»NH 4 + + Cl" 

*\** 

OH” + HCI -»h 2 o + cr 


*fa* m 

(w) wiutriwa rwwr «<srrt>% n»4i(w t*iPi$jq*iw «r*wj s 

w <jj wjm«Fri?i wt'^ra gwt* h + wrr <wi; c«rf&% wn «i*i>ii«« w* 
C8115R RWf Rt H + .WHR CTOI WR 'suRwJ*i«l»1 V«<5ll. 'S|*J*llf) C*J RR WB RRT ^1; d'lC^C'M 
C2fll>% N'sMl ^ I Us CRfltRI 'SIS (<?PR HCI) I 

(*j $Ht*5ib T2RR CSJT^R Stflwt Vi TRW; ftj WJRwFRR *W«IW OH" WHH RWt *»1 . 

TRW1 Wit. $Hyfcl<W RWWR W1RW *M TRW ItCTCT fl#W ^C*Te "UMuftilM W^TR 

Thrift TRW RB; OTR NH 3 , HoO I 

_(vo ) W J R tffi RtR RWWflR gRW RCRC-q Rift* ^ftwl W*tfa*tt s gRy&b RWRftR CWR 

ftW> qh cto ^C?Pf CRt I 


5> o.vs.vs | vai^*^ WW « ■'ST^r^t ^npV 
Conjugate Acid and Conjugate Base 

^ dHCM5'b-*TI®^ RWRR W»pnc51 WB « TRCWS ^*0 ^ 4Wft» cartR (H + ) RRR-SRRI 

wi t ^1 CSfflR Hhlws (Proton transfer theory)-'Q ^*n I ^W?Ttt WJ1 'Q TRCW3 

5 R p f^CW SfWl*t W3t ' J TR 8 

. -H + v 1Mlir 

• wa 4 ■ ■ TRW 
+ H + 


} Wt, * ' HB ^ H + + B" • 

•, - ,w ‘ _* 

; CSTllR . Ufa* 

ftfNt 'sf^rtft HB ^wft' wa< cw^Ht, <sft> ceftR jr ww. i• w*r%w 
Br itiwf^ TRW; CW^RI,- (JdlD'i SR*t WR HB-^ ^ I HB 'Q B _ ^Rt^ 

< TrWI ^CT >flWfl>. CSflth?R I ^ *isc*is CT53J HB TRW B - ^. W^W^fl W5f l 4Rt,B - -«?I HB WtJR 
W^W^t TRW I TRW'S .^RWM ^tJR R^I 8 • 

(W) TRW 8 CWR TJf C^ftw <!TWfl» CUltH W 9 RRt c R WtW OT TRW ^f|» TRW 

CR TOR TRW WRt 1 H 2 S0 4 -4 jI 'SRW^t TRW ^ WTRCWt WRR 

(HS0 4 -).WRR HN0 3 <1R TRW ^CW Hltcfi® WR^ ( NQ 3 ~) _ 


H 2 so 4 

+ - h 2 o _> 

hso 4 

+ ' H 3 o 

wa 

t 


RS 

hno 3 

+ 

5 s 

0 

1 

i^o 3 

+ * H 3 o^ 

wa 

, *\$* 

R^W^t-WRW 

'SRW^t RJf. 


WRR, HS0 4 “ TRCW?I W^W^t WB ^?CT H 2 S0 4 ^ N0 3 ~ TRCWf! 'SRW^t WJf "5IT HNO 3 I 
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(<() tsto J CTtH ^TtW cditi *fvWft*fa TOF CT Tins OT 

^rat ^a i ^TRa*tF^*t h 2 o-^?i ^t$Esfl%ria «iUm 

(H a O + ) I 'S(*l?lf^ HaO*- WM H 2 OI 

+ h 2 o -» 


h 2 so 4 


HSO. 


^t?pp 


H 3 cr 

4s 


(*f) vanj^^ l T3JF-*H14 ^*t*t t C^H *Wt^ 3Rff# CSfft^ Wffl ^ff; ^1 SftFla ^J 

HWieM I ^t,<sia-Tla<p zl^'o-dt 1 ^ ftag*t. i 

43 %, + ^ 1 * 14 ^ t=^ 4a* + * , 

4*^ 43 ^4134 , »rlss»* 4^4a>-43 ,a Hfl<P *(.<4 I 


'TO* + 




+ 



HC1 + 

nh 3 

5F=i 

nh 4 + 

+ 

Cl’ 


HaO*- + 

OH- 

T=^ , 

h 2 o 

+ 

h 2 o 


HN0 3 + 

OH-.. 

T=i 

h 2 o 

+ 

nqt 



^©aR afafi> 4a cattR iH **rtac4 3£°4 I 4 Mid aR>fD CdfG*i a^t 4*RI 

^ 4ca v iRH v © i *p©ar* jfr> 4a ^ ^isw *iMjm*<im i 

4^4^t 4*-^ts4 4f c^h, 

^--- . 433^t 43 4l?W 

HCl(aq). + NH 3 (g) s=*NH 4 + faq) + ‘ Cf (aq ) 

43 . 4134 Mn4 

t— 

(f) ^a-'fist^s ’ffaatana *ih¥ i ca ^a to c^t *if^*n^i, ^ta ^tto ^ 
tdPl *fo\ i 4MM CQ "W c^Pl •tl^Hl^), 43 \ 5 \s cdPl * 3^1 i Pica to S'o^t'R&al 

<?ft4 ^ m * • HB ^ H + + B" 

43 catlR 4tiN 

4ft hb ^4fi> wl^wi^l 43 4 $, ^RS'® RR^in* ^TPrn^fia i ^©sr 

ftafifa Rf^dllb 4^T<s 4td4 B”4?J 4tW Oil'S*1 ?m *^1^4 B” 

I ^*l?$PiC4 *11^*11^1 ^c®1 Pc<? ^(<>vfH «rfK*affi 4a 

3^ff^ aja I 

4a 4^4 STTO C3f&a 4R4 dcaN'l 4W G\ 44R 4a 4f 41?IC4?I *lfa ^ 4tW 

R&^i<pi5) a^rt4cai4R4^- 4carf 1a^?i 4 bt’i caa*t- ^fRsi a^fc 3 ^ 4 jiPiIu<p ^Piv& ^4fiJ 
4WI 4^C4 Wt4KWlf^aj at^Ka ^4^ 4»I ^ * W»T 4JltaiPl«l ^ 

4 _ rac4n am ^a4ma 4 m m 1 4tara 4ft4 4a h 2 so 4 -^ SaPvif^w 4itPrt^4 

(CH 34 JOOH) ^1^*1 R* 4BI4 Rc^lC^ 4t4 4CSI 8 


ch 3 cooh 

+ h 2 o 

^ CH 3 C 00 - + 

h 3 o + 

'sta 

TRPP 



CH 3 CCX)H 

+ NH 3 

^ CH 3 C 00 - + 

nh 4 + 

^a 

^l*<p 



h 2 so 4 

+ .ch 3 cooh 

T=^ HSO 4 - + 

ch 3 cooh 2 


TRW 

^<r^\ 4T?T4 

'aci'4*'^ '*15 
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hcio 4 

+ 

h 2 so 4 

F=i C10 4 - + 

h 3 so 4 + 



TOW 



HF 

+ 

hno 3 

^=i F- + 

h 2 no 3 + 

4B 


4RW 




%4Wl|%54TO TO?I TO I 4l*4 TO TOR fafo«C4fl $<1?I$ C4R TOlTttfs TO$ TO 4Tfl4^ 44 * «ow 
Hfa R'&t 4ta I 


^o.vs.8^sry >e to vs tot r 

Lewis Concept of Add and Base 

**>*« %. 4to 'stb « w w*im Stotoh 4gr, to ^$4 

*l'®^| fc T *Ht*l ’ilslfr'o I 4B 4l*lc4*i ^*1 ii's^ln ^*T fronj*f 8 

TO i TO TO 4fa® TO 44fl> OTt*f TO TOR TO TOT *Rt^ TO® $W4fi»l TO*f 4*1 C* TOW I 

TOW t TOW TO 44fl> WR TO TOR TO TOJ *RI^C4 ^W4®H ^TORR TOW TOW I 
4<fK TOE4R 4B TO ^*145*1 SlftTO 4TO.TOS4 TO $W4iH ^TO TOTOI 

vSTOTOTO^n * TOtC^KTO TOR ((H + )) « ft*tTO*J TOR (Ag + ) 3W ft4$ 44 44ft 4ft®, TOR 
4TO 3WJt4 44 TO 44tf*W ^C S R^»T ^TO SlTOt 4SIW TOW I TOfilftw TOWlftTO 4^ (SNH 3 ) TO 44ft 
TOW, 4tTOt 4ft H + TOTR « Ag + TORW $W43ft-^TOl 4R 4W 4TO4W 4JlWlPWR TOR 
(NH 4 + ) 4 TOtTO^fro ft*T»!?l (I) TO44 4fift TOR 4WI 

H + + :NH3 —» NH4 TO, [Hte’NHal 


Ag + + 2NH3 —> lH 3 N^Ag tr NH 3 ] 

4WWt4TTCTOftTO (NH 3 ) 4^ftF5 N-TORT^ ft8TO®t ^CTOTOJiH ^1*1 H + TOR 4 Ag+ TORWTOR TOW 
afttTOS 4l^W*f TOR TOTO TOtWW NH 4 + TOR 4 TO^TORft*? PitoIs (I) TOR ( Ag (NH 3 ) 2 1 + ^TO} 
4WWI 

b o . 8 . «i»( 'Q "TOliTC^iT C2f^fl 

Classification of adds and bases 

caft%I TOTOR TOTOW ? ti J #f%4 4STOJ5 ftwfa G3^$ 4WTOWI CTOR, 

(>) 4Hft4 <a% TO l HCl, HBr, HI, HN0 3 , HC10 3 , HC10 4 , H 2 S0 4 , H 2 S, ^CQj, H 2 0, 
H 3 P0 4 ,CH 3 CCX)H $5# I 

(*) TOJRRftTO (2f% TO t HSO;, HCOj, HPO^ - , HS" I 

(«) TOJltUlPlTO <2T% TO 8 H 3 0, NI^, [AKHaOIsl 3 *, CH 3 COOl£ (CSltort® ^ ictiB W 

4*Rftt4 4RWTOJ5 Real'S CSf^l'^S TOW I CTOR, 

(j)4t«tft4csflR'wfiw * nh 3 , nh 2 oh, nh 2 -nh 2 , ch 3 -nh 2 ,h 2 o,ch 3 cxx>h 

(*) TOTRRRto GSflta TOW * OH - , S 2 -, cog", C1-, Br, NO~ $5# I 

(®) TOJltmPlTO TOW i [A1(0H)(H 2 0) 5 ] 2+ . [Fe(0H) 2 (H 2 0} 4 ]\ [ Cu(0H)(H 2 0) 3 1 + 

TO 4 TOTC4B OffllR fiRR « fafaTO fiWWlTO l TO^TOW 4B 4 TOW 4^4 CTOlR SRR e 
sm 4TO*I WT TOTOW 4B 4 TOWTOJ4C4 'TOTOTOftTO (monoprotlc) 4 TO*^TOft4 (polyprotlc) 
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4 dittos '5t«t wat •*?} i JJCHIWlf^^ 'sffl PifoaWtn ^ 4Wft) '*1131 cafGi am **W; cnan, 
hci, hno 3 i afawilfo 'sis fafoaFww 'a^afe 4ew 'afaas cafim am wa nte^; cwm, 
h 2 so 4> h 3 po 4 i 


HCI + 

h 2 o — 

—> ^.HaO 

+ 

Cl' [ ^c*ilcdl^ ^JJ] 

h 2 so 4 + 

2H 2 0 — 

2H + .H 2 0 

+ 

so 4 2 [ atotfta o&teatf^a) 

nh 3 + 

h + .h 2 o - 

—> NH4 + 

+ 

h 2 o | aeateatl^a at 4a a21u to*| 

CQj 2 - + 

2H + .H 2 0 — 

—> H 2 CQ3 

+ ■ 

2H 2 o 1 a^teatf&a (ai^cdilt vwai 


spjgTOW xtiltrilfi;* *pM<p fafo«il*lcn 4*t, 3f% 'il < pflj VI4 CStflR 2R*t WOT: *TVi, NaOH, KOH, 

nh 3 i mtafopp afoeatf&a* RQhiwm afc 4ew snwp caitm staa wa ; cw, 

CaO **T 'sl^cdlfD^ at foaSls •*M‘P; C0 3 2 - a*T vsl^.tdlf^'r- Tl?RP I 

'SIMW Fe(OH) 3 an Jl^taiFD* at QraS)s ’Hs* I '81^, <i||*l Fe(OH) 3 1^*1 wli HCI 4a *flW 

Rl^iil ^cs l 'ftl^ Fe(OH) 3 4a ’nS'J^t 3 1 

Fe(OH) 3 (s) 3HC1 (aq) -» FeCl 3 (aq) + 3H 2 0 01 

' 1 mole 3 mole 

aiyl'Plcs, FejOa'iW 4W caWa mW TOI C^TPl HCI Rfosl Wa I ^1$ Fe 2 0 3 4a *®t 61 C*PR, 

Fe 2 Q 3 (s) + 6 HCI (aq) -> 2FeCl 3 (aq) + 3 H a O (1) 

(*) wrffat gm«t ajp « t (i) cdlcUlc«tf*i4 C*IW (Protogenic) I 4 na C*W aa^lu 

HaFfe oflft nTO; Caan HF, H 2 S0 4 , CH 3 COOH. CWH, 

ijM^W nt$ffa 4f*rc® HF CTN WW, HN0 3 ^ ^Ft <afl>n 4**1 aw 4*t HF CSfflR 

ih *w i 4c*wi smew aateaa <pt*i hno 3 ■+w* ^en &si *w i 

HN0 3 +HF 5=* H 2 N<^ + F- 

' a fKW TOtftffo 4f^TU5 HN0 3 4f^T5 ^e*t fatlt W3J CSfltR W TO 4at 'aulPlfD* 4f^T5 

« ^cn asn wa i hno 3 + ch 3 cooh nos - + cHgCooH^ 

(*) cairtifaft* caW (Protophiiic) * 4 na catn Wk saw caifcn 4**1 aa«ret want; cans 
nh 3 , nh 2 oh, nh 2 -nh 2 . ch 3 nh 2 . 

io.a.i cnrt*t 

Amphoteric Substanes or Ions 

caifc% H'osii 4*iniw ca na at man nawte'sen esntta m^i *8 caflJs a^tm S'os ama msa*t 
aw, aifa nawtew na « w* ^sa fen feat aw toto frsaff &W nt agtrwtrtfiw 
(amphoteric) at wtPwfiftflr* (amphiprotic) *tat^ ant w i 4aa aate^a aeai h 2 o, hcc^, 
hso 4 tBejiaeaNi i 

*rtfo at HaO ^straff cata * (h 2 o) anwif^ttcas estiva am wa aa^a 4at hci c«w 

caitm staa *cs ▼ts^ea la*si *cs i h 2 o 4 afl» ^s<9f at 'aitf^Rsttffia aai4 1 


h 2 o cailmams 

nh 3 

+ h 2 o 

5=^ NH; + OH- 

h 2 o caf5asttM i 


as 

ammPmis am 

HCI 

+ h 2 o 

—> HaO" + Cl- 

as 

aw* 

am 

«i^a'»ica, hco 3 +oh^ 

^ c»r + h 2 o. 

HCOg + H 2 0 5 =s H 3 CO, +OH - 


as am* aw* as 

All e-books & Software : www.tanbircox.blogspot.com 





8*T 


io.8.^ S 4jpitvj»« ^F1?F^9 'O 1 *M41CdW1 vajjMvq ; 


(Basicity of an add. Acidity of a base) 

dfaURI Wls^ t dR CTR tRH dfa® WRIT RR CWl*! dR RStn WRR RT RlRlsnf&R WRR (C*PR 
NaOH) sftf^S WW, 4 Ijk<m <*1 c^h R*?fttR WRR^ RRI 

CTRR, dR CRR HC1 df^F5 WRIT dR CTR NaOH sHPlR RR I Rt$ HC1 dR RIRR^ R»! 1.01 
r^rrim, h 2 so 4 lira wra ^5 rr 2 , h 3 po 4 dR wra^ rr 31 f^ h 3 po 3 dR wrr^ 

21 rirr H 3 PO 3 r^cr gR> h-rrrt^ o-h ^ rk* 

HCl (aq) + NaOH (aq) —»NaCl(aq) +H a O(/) 

H 2 S0 4 (aq) + 2NaOH (aq) —» Na 2 S0 4 (aq) + 2H 2 0 (/) 


mPicwfi rrrsr9)rri$wr wtrr^rbtcri opr, co 2 drawra^^r 2 dRtp 2 c% dRwraw^ 

^161 CO 2 (g) + 2NaOH (aq) —» Na 2 CQj (aq) + H 2 0 0) 

P 2 Ob (s) + 6NaOH (aq) —» 2Na 3 P0 4 (aq) + 3H 2 0(1) 

TlmRii RIT^ I dR CRR wh WtRR tyldl 4R CRR dR WlR^R dPl® rat *)t*llWffl>4 df^T5 CR*R 
HCl *(4 Slim'S RR, 'flPtt'bs £ CRR «& RMCRd RJ^ RRI 

• CRSR, dR CRR NaOH RIRt dR CRR HCl dft® ^ SRfSjR R51 R1$ NaOH d? RS^ ^1 1.0 I 
d-iiJ'I'Sm CaO dRRJF$RR2, Al(OH) 3 dRRJF?^3>WAl 2 0 3 dRRJP5RR0l 
NaOH (aq) + HCl (aq) -4 NaCl (aq) + BjOtf) 

CaO(s) + 2HC1 (aq) —» CaCl 2 (aq) + H a O (/) 

A1(0H) 3 (s) + 3HC1 (aq) —»A1C1 3 (aq) +3H a O(/) 

Al 2 Oj (s) + 6HC1 (aq — » 2 A1C1 3 (aq) + 3H 2 0(/) 

b ©'<t i wom Rt^F's wi?rcw?r Hl^ 

. Strengths of Acids and Bases 


warn ftwHH $rr t 

Pm$c*i ftcmfeiR rh i H-B 

wr 


vrrw d«j*irca, cr crh rjrr ri%r gft^R rrct 
+ h 2 Q H 3 0 + + B* 

^t?PF 


RRTRRm, Ka — - jHB^x^Habi 1 51 4CTOI IH 2 01 $P «KR I 1 .*. K, » 

RRTW Ka CR WORT fttURR $RR RRt RR | Ka dR dRR RR molL -1 I 

■ ^rrk Wra w^tra gRt*t $Rf*4R crh rqjr ptr RtRira cr Rtfwi PiaiiRre rr*hr «hr, 

RTCR £ Rljra Ruil«H 5^4, Ka^Rt^ra 1 ■ ■ * 

WOR 1%Rldld t O) K.-d? ^ t ROW RTOTIR' KadU RR RW CWl% RR WHf&. 

WW CRft I HCl. HBr, HI. HNOa'Q H 2 S0 4 3^1% CT RR RS R% StR 

(R^R99-100%) RTCR, dWilCR ^3 WR R*IT RTTI dT^il K a RR I CT*R. HCl 

rn Ka = 2.5 xlO 7 , HBr d3K a = 3.2 x 10 9 . HI dR K* = 1 ^b 10 IH 2 S0 4 d? 8»«R RCTllRH 
(H 2 S0 4 5=6 H + +HS0 4 -) daW*WKa= ^RCSRfCRI ifSTIfc H 2 S0 4 RR’Hg RH i 

R*Rto R)lPttu4 dPtw (CH 3 COOH ) dR 0.1M *J*l 1 l(dW 8R^*t RI3( 5% Rcslftj'o RR; dRt 
Ka = 1.8 x 10- 6 I gRRKRJlf^ll^R df^RCR ^Rt RIT RRT RJfl 

HCl + H z O —> H 3 0 + + Cl' [0.1M gRC*t 100% RR^R 1 

CH 3 COOH + H z O 5=^ H 3 0 + + CH 3 COO _ (0.1MRTOR5%RR^R) 


$: 5It TRHH («)-«8 
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(*) 'BfTCra 1 *H1'«|4 ^rRTOTS $*RI Pl&l 

wa i qmm ^rnvm w^^r, Rmhm to roi* to <RPr 

** i cwt «u *rfnr$s cl- «H4iiiw era 8$ *rfns?i Br «miMa ^ <$*& *rttara 

I- <!BI '=il < pl^ 'srat I ^51$ 3PR mftc'&d 5*13*1 HI > HBr > HC1. 

(vs) TOTT<ilP|ll>jiqC44 *(4tS RftraR *IUVl^5 ti|Pnb*iqM,* C5#K ‘•RTSTt^T 51*4 

7f^trt*r® c^t iJf ^Picwn 'Jl^'®i to CTPt i ct*r, 


47 46 46 44 

Hdo 4 > h*so 4 > HNQ 3 > h 2 so 3 4^) 

(8) C 5 #l *fc*Tt$J «Ml 4|4 WtlR *R*Jt ’WR Wl VR C*flfo C 5 #H *BRT3?t 

«H4to C^lt> <q<^|(n (p\ iuPkvjs >8)^41 C^t% I CWt, HN0 3 *8 

H 3 PO 4 to* <nt^ru5?j c*#* *im*& wm*r *wat r*tr (+5) i ^ra *n N-*i?ret$i 

«*r p-*m*n^i «ii4Ium era c?fl> ^51 p *Bi*it^?i ^nm n *ra*n*i?i yi^f i wt 

tfJpicwfl 5*1 HNO 3 > H 3 PO 4 I 3J5$ 5l?TC*f HN Oj > H 3 PO 3 I 

___ + 7 +7 +7 

«( 1 ^ v tolCS, HCIO 4 > HB 1 O 4 > HI 0 4 I 

TJ^*I yfhwy.kfi TOJ HIO3 «flW Ka-1.7 x 10- 1 , CH3COOH 43 Ka-1.76 x 10- s I H 2 S 4?t 

snr Ka- 9.1 xicr- 8 1 tjr ^5 Jiwfl *rm e tt *tmr *im 1 

▼RTC53 1>Cfl1«M 5^5 t *R*ra ^ B" 4?l 815 *»i 

HBI ^1?I5 B~ RtW 8qj HB 4 OH~ ^1?R ^’t*} I CT*R, 

B" + H z O H HB + OH" 

-+\*+ mi 


.-. Kb =- — ■- * ■ 1 - OH - 1 ; [4CTOI [H a 0Nf?<rc5l /. Kb = (HB1 x | QH 1 

IB") x | H 2 Oi [B - | 


IB") x | H 2 Oj IB - ] 

mm Kb C5 'VWt^n fttill'W'i ^TT I Kb 3R ^44 ^*1 molL -1 I 

srf% lifem g^*t %*rt^ar® cm wfw ctni *wiim ct 'sjftw t^nftrs w*tm «fte4, 

«il Vtat«wi RMIWH 3^4, Kb^It^l 

WC4H t i I K b -4ffl ! K b -^t *TR *T« C^f ’▼RNPft ^54^ 

’’1%-n^ I NaOH. KOH Sf^f% g^t Sft? sft^j ^5m^3RTt^tg 

^R51 <ra?i K b 4 ® *ir ^ c^Pt 1 «i*t?if^4 NH4OH *rr*rra*t wnsna a^e*t m *ifavit*r 

ftcalftl'e HI) NH 4 OH CT*R, 

NaOH(aq) —> Na + (aq) + OH"(aq) [gwt 100%Rmf^5^M 

N^OHfaq) r=± NH*(aq) + OH"(aq) [ 5% «ll{J^4 ] 

NH4OH, AgOH, NH 2 OH, NH 2 -NH 2 4?I Kb >JRI *TR *Wt5W 1- 79 x 10' 5 . 1* 1 x 1CH, 
ro7 x IQ- 8 , iw 1-7 x io -6 1 4 *tr <raa *(f^ «na«tt *n f 3i54 i M emu m i 
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(R) mr e visits R%8ian* rm¥ > 

RI e WRCRa CRRtR Ka e Kb <iRJ RfR**t (MW «n$, 

HB + H 2 0 ?=* H 3 O* + B- 
ss ▼nw 

B" + HaO i=* HB + OH" 
IH 2 0| Ilw thf? rs 

•'• i ?axKb = K ". 

>4ft> CR CRR mi 'Q ’flsc'wi WRJ stCRi®rJ I RRM 'i$)<wii«t* Jdc'aj^ RtRR 

mtlfiRR fttR RtR*T R$, 

logKa + logKt, * logK* 

'WIT, -logKa -lOgKb = -lOgKar 
*mt, pKa + pKb = pK* 


- IH 3 0 + ] x [B ] IHB1 x [om 

*■ Kb ■ I™ 3 ' IB ] X |H 2 q : 

[H 3 Q*] x [OH ~ ] 


io.'b i >o f^tui'WH m nu tm '*rrz<* mmm'rarm 

Relation between Degree of Dissociation ft Concentration of 
Add ft Base : Ostwald’s Dilution Law 


^ RI e ^tjj RW4 3Rl*t SIR Rwj^jCR RUlPt'a RR I ^ Rt 'SI e RWte 

’ilFit's 'S!xpl<p'olcq 'aiRPi'o mtI 'SRR 'SRf^S « R-RTRf^5 'S-J^iW.s ICRT 4Rfl> RtRJRmt R*l«r m* I 
>RRfi> 'SI Rt qhw RUiPi's Re?flR RflRWCR ‘Rwil«r*i Haft' RRlt i^lwl miI 

(s)s*« wrcr* famrmR mart* R$wt mi * “awfl? gsti cm* mr m wm^-xi* 
cm* mmi* cr mtt?"t tetftrff wmst* rtcr, wur £ mr m mflrcmr ftwRR-mm rw r r*r 

_~_ftonfe's mi Rt cRRmrnr 

mi Rt Riawit t<c«ieM-man = — s -c---— 

4 mi rt crh> cRRmmt 

^ mi r ^tt ftcam *rtc$* amt r^ mt^t R^t«, RRman skr* wt factinw mart 

*tm i we gm«t ^c*t mi m, iirw ^tw mtmrRs ^ 

^<5, Result cwtat stmr mMR mtfon ^ai «tm*t mst Ruiiim matt awfl> 

'i51<wi e t afefr rbr, m mieuic , 'bit s^mt*t ^ar rtcr v tQfBvs i 

(s) qtJtmi i wj i R^mR t f^«t^ rnwmm erfetmt c*wr ct, flrcgm 

cmR^mt e wt?rcmr Ritatsts-mait «& mi e wtitmt am*t* mrman* r^ct? Rpm^mf^R t 
»afHt atseatc'vbfl r^rrr ^ar mts Rfirt^R i 

(*t) R^^R*t ^CaiR +llRfvb < f eWH t RtR HA 4Rf^ '^'SHI >mt >flRft 3R£*t* OtflBI RRRtait 

c 'ORt Rctirr man a i w i otr ha Rmfirs m* a c*tm Ht rur e a arm a- rrr 

mi I W C CRR HA ftm l BtHd TO aC CTR H + 4Rt oC CRR A” RtRR RC* I 
RtmRmtR JJRtR (I - a)C CRR HA mt RRwill^* RRRT51 RtRCR I R^R, 

HA(aq) ^ H + (aq) + A-(aq) 


* (1 - a )C aC aC 

iR<R RS &«lfl 3pt '5j^5 ( HA RQl* ftCRRR ^RR RCR, 

lH*]x[Aj aC xaC a 2 C 
K ““ [HA] " (l - a)C "(1 - a) 








































S'o "siRjft^ ■'taj 
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(?ph $v|IMlf*l4 (CH3COOH) 4S OTR a 48^ <*R*.4'*»U a 4S *iHw 

1 (jrs) 4s ^*nra r*i«ij «rcs gsitosFt (i - a) c^ 5 1 sst^s1 

1^= c?C 

a= V? = ^ 

^•fl^lM, W^s OTR NH 3 'SRST ft 8 t$»I RJtftg (CH 3 NH 2 ) 48 CS»tm . a 48 SR 

33$ 3R ^8 I '$' 5 R w*C4 Kb = a?C 431 a = VKb • 3t'QST St8 I ^flff^aoe-^ 

® v ll^'S\® S18t 33 'SIS 'Q ^lst«wi ft«il«M Slatt 'Q g3S*tS CVMW 33813118 *i*h4 dfafi>8 

ss1 4fl>$ R’wimwss Rgwt ^raw *tiftftt^ «wr 1^ 

(s) tfwlujrt 1 (i) ^s, « sjg. RcjKi *RTi^8 g3?*ts csgts 'srsiiicm* 

ggssw gat siww 1 gstts *i^«c e w rtw ^ 33 ’TOu fttsRR -snan <5tvj>c'® 3tw 1 

(■*) 4%t *i^s|« 33'dB 'Q ft Wife® ^ I ^3*48 9 ^lg CVW8 *w*duil« 

8R($(W ftwlftr® STC^ I *TCS 'Slow C’FGB 3RJMHI STIFF ^TT 313 3^83 ^31 dl8l4J 38 3TI • 

*©.*ii *11 Pi* 'aitiiPi^ *t*t^K*r 

Ionic Product of Water 

ftwl^l C^RSR 9 w.'»v£$*il« (Kohlrausch 9 Heydweiller 1894) ft 1 !^ 3lfts “tfihlft'al 
ft3u ifwr cs, '3ft *nft nft rrmj starts ft’jR 3fiR$3 '<rcs t 3^43 ft>5p8 3ift 'swstarnt 
ftll^W ftl«tfilr® 38 * 

H 2 0 *=* H++OH" [ »lfoo*lM 2^2O *=* H a O* +OH“ ) 

'twftiiigaisre, K = %* 2 g* ^ 43 tr 'fits s**^ ( ] stst otmm ggstarr csrstm i 
d^odcr 3TSRJ ■*lft8IC e t ftwiNvia <pc*> ’Tlfto sgstaftB fttHs *ICC St I 'ol^ HlPis C813T8 

s38iaiT ih 2 o) 43 8Rg3S*33tsa! . 

S5<« K X(H 2 01= IH + ] x[OH- 1; K xtHaO) =K* 3813 
/.Knr - |H + ) X[OH-J 

k* cs* 3tfts sriflfts* $*tsr 33t ss i ftftg ^mtatm stf^R 'snsPRj yws (k^)^ sr smtsi 
25°c^mtarm’trRs'straff?j*ws( k^) >^sr i x to -14 mol 2 l- 2 *t?tts8i 
. lift ftwifar® scs ssis st?d^ h 4 'srh e oh - '®nss ss i 'stt ftfsi *fiftp5 h 4, 'stir « 

OHT'StlR ia8SS3nansSR«IT5SS| 'SfRtS [H + ] x (OH “ 1 = 10 ' 14 

[ H + ]^ = (OH" ] = 10 - 7 

CSCS5 Slftcs SlttJSfRSR 'SRR 'S SltsftR 'SRR SSR S1W, ^ RS’SR Slftw ftSFR* 
dH SSt SSI Sifts 'Sisftss *(*WCSS Wf SftCgtg B R 'StSCSS SHUMl I SW18 «fSI pH (RW 
»TR^ awft SJS^i® SSI 
*,©.v i ^wc«m pH 

pH of a Solution 

stftftwR, sfM-sRiss o R«k*is ftf%s sRtsfte 'sis 'G ^ttus gs*t cs*r 

CSftlWRIS (10- 1 molL- 1 ) 3S*t « >flS C5ts SSSlaDS BS*^ SJSys SS I 'STStS *ftfts 'Stsftss 
g*RS, K„ dS SR 1 xlO' 14 SSt ss Tft 5 ^ 10 48 ST® fttRCS H + « OH" 'RStRS CSRtS 

sssians «4^*t g R t iSIf^ csn 'sgftst i '®t$ 1909 wift-t ei*t-sRfiRfts crrsr^h ^b « 

▼rois sr% asi«t h* yiR « oh- 'suscts ssstan srsws «rj pH crr ^ ^ *h^ 

Sf^H -5TOR I 4 pH SffRsft “Puissance of hydrogen" 'stftt “^OSt^t «irilWS STtSS!? SPFR 
^SCSI 
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TOTRWI 


pH-'flu t cm a^*m *i$u&iwh «iuiw< (h +) 4 crora totori toito TOftrow £ 

i'te'ta pH TOT I H + TOiwi whl* Vintolw (H + ) TOT TON < wu;»i 'ttITO CTOTO, 

pH = - log [H + l ^t, IH + ) = 10-i« 

cro grot h + whifl wian spt ctot pH to 4TO to i yto?. w grota 
pH = 5 ct grom pH = 4 h+ tow* crora wnarr 10 »p cfa ^ i cm grot* 

pH = 3 toi^tw h + tows wnart - 10- 3 moiL^TOH cro grots h+.tows wrrat w tow 

*TTW, 43 pH ^Ivpca «ftWI 

TOTS OH" TOWS even »l»1lftn5)« TOMW ftlTijW C*T»tt TO * 
pOH = -log (OH - ) St, iOH") = 10 t°h 

I pH C^5»T 

pH Scale / 

25°C TOS1TO Slf^ TOf^ Kw= |H*| x|OH‘l= 1 x 10" 14 SSt SSI 
.*. [H + J x [OH-) = 10- 14 

log fas Sit, log [H + J x [OH - ] = log 10 -14 
ST, log [H + ) + log IOH-) = -14 

St, -pH-pOH=-14, St, pH + pOH* 14. (i) 

gTOTS pH = 14 - pOH = 14 - (-log [OH - ]) - 

fays stftw 1 W sn '* %toh csw h + « oh^ frsfa to 1 csws, to stfs <#c? TOfl>, 

H + TOS « 4Sfl» OH7 TOS WfilTO; **tf^^^R3Sla|TTOig I ^<5,, 

[H+l = [Off 1 

‘ .*. [H + [ x [OH-] = [H+l 2 = 10- 14 

St, [H + ) = 10* 7 ; .-. pH = 7 
STftw pH 43 TO 7 I 

tost wrfsi. im hci asis [ h*i = imol h+ ion l - 1 1 im hci gss«ts 

pH = - log [ H + ] = - log 1 = - log 10°= 01 cm$ IM HCI 4S pH = 0, Y^pOH=14l 

TOIS, IM NaOH m ?.IS pH » 14; pOH = 0 I WR ^1% 5SMS pH ( « pOH) 4S 

TO 0 CSW 14 4S SWJ TOCS I pH ST, pOH 4S gSWS TOSt ftuihi fi>31 TO! TOW 
TOfTOl 


vsls TO TO ISSCS 1 ^ . ^5, ^IS c '©1^ 'TO 


M - 

[ H + ] 1(10°) 

10' 1 

—► M - 

10' 2 

10' 3 

10' 4 

1°' 5 t 

-►! **- 

10' 6 10* 7 

10' 8 

IQ' 9 10' 10 1Q^$ 

"►◄- 1 - 

10' 12 10' 13 

-► 

10' 

pH 0 

1 

1 

2 

| 

3 

1 

4 

1 

5 

| 

6 7 

8 

1 

9 10 

| (-^ | 

12 13 

—1 l- 

14 

pH 14 

1 

•3 

1 

12 

1 

11 

1 

10 

1 

9 

n 1 

8 7 

1 

6 

5 A4 3 

A* 

1 t 

2 1 

0 

[ OH ] 10" 14 
*+ - 

10' 

13 10' 12 

10' 

11 10' 

10 10' 9 

10'* A 10' 7 
—*!«*- 

10' 

' 6 ^10' 5 10' 4 10' 

' 3 10' 2 10' 

■' 1( 

-► 


TO TOWS' TO 


ffen l>o.i I pH c*s**i I 

TOTSSStW SCSSTO TC S IM gSWS CSft STOtaiTS gs«t SJSTOJ "TO TO St I 
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CW! HCl ^ ftuiw H + 

to i ^sjjk ^ groa pH ^»R 7 'row to ^ i i ^■'tsftc.4 ^tiRoa CTO 

TOW OPH NaOH g^*t OTPt WI OtW gTOt OH"TO *tftTO TO I 'oa&fll ^jS 

'a^qiftH + 43 TOJ13H 3P1 TO; M\% pH 43 TO 7 OtOF Offt ^ I g3«tfl> ^#51 ^C31 
.*. {#19^*® pH = 7 ^C*f, ^5T Pist’i’P 3t TOSw 33^ I 

OFR pH <7 TOf, ^513J3'fffa g3*t I 

WW pH >7 ^c®i, Isilfl g3«t I 


*o.a»i ^acSt?r ij<c‘in 'Q pH *t«i*rr 

Calculation of pH of Acidic and Basic Solutions 

feTOSH > I Of) 0.1M HCl, («) 0.2M HCl, (*t) 0.01M HQ gTOfiJ pH TO I 

l ft. C3t..^ooi ) 

TOtTO I OF) 0.1M HCl gTOt [H + 1 = O.lmol H + ionL- 1 TOl«t 0.1M HCl g30t HCl «j4 
TOfts ^ I 

HCl + aq —»H* (aq) + CHaq) 

O.lmol O.lmol 

.*. pH = - log [H + ] =-log 0.1 =-log 10- 1 = 1 (few) 

(D 0.2M HCl gTO [H+1 = 0.2 mol H+ionL" 1 fl?H 0.2M HCl TOft® *31 
.*. pH = - log [H+1 = - log (0.2) = - (- 0.699) = 0.699 (TO) (few) 

.(*t) 0.01M HCl JflPt [H + ] = 0.01 mol Ifion L' 1 TOl*t 0. 01M HCl ^ TO I 

(T»t. OH. Aoo^, ■^oo'b ] 

.*. pH = -log (H + ) = - log (0.01) = - log 10-2=2 (few) 

CTO 3TW gTOt ^014 TO Olft, pH 43 TO TO TO I 

feTO3*t*l 0.005 M H 2 SO 4 g3t*l3 pH TOffTOI (3. OH. *oo\a] 

toito i ^%gro 0 . 005 mh 2 so 4 43 «i5 ftonro 3& 43tft«ftTOtw h* frsftTOii 

H2S0 4 (aq) —> 2H + (aq) + ScJ~ (aq) 

XmoV 2 mol 

.*. (H + ] = 2 x 0.Q05 mol H + ion L _1 = 0.01 mol H + lon L~ l 
.-. pH =-log [H + ] =-log 0.01 = — log 10- 2 = - (- 2) = 2 (few) 

feTOjrt «1 o.oim wtftffew groro pH ftgm to i enrol to* or, ferorng tototo 
<2r TO 3t oiPitws TOTt 12.5% I 

TOtTO * CH 3 COOH(aq) ^ CH 3 COO" (aq) + H + (aq) 

4ftsfl> 12 . 5 % ftonftwws 1 o.oim a*w [h + ) = o.oi x 0.125 

= 1.25 x 1CT 3 mol H + lonL _1 

.-. pH = - log[H + ) = - log (1.25 x 10-3) =_ log 1.25- log 10" 3 =- 0.097 + 3 = 2.903 (few) 

TOnmoi to to, 43 $ wnamt ^ 4fts 'SR°m 43 $ TOTtarm ^*r <#i® g^«t ^ttosrcro 
toow wnair to i orofrai pH c^rf*r i 
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8\Si 


298 K^t, 25°c^mtamniwfl» o.im ViiwlfH* >aft5 ggm p h Wuwi 

[Ka= 1.76x10*) 

’ 5 nrt«rm * CH 3 COOH(aq) ?=* CH 3 C001aq) + H+ (aq) 

[ CH 3 COOi X [H + 1 _ 

Ka -— [ch 3 COOH] ' [CH 3 000-] = IH*] ^fl 

^ft® ^ wra 'sift ^ *ifom: e t ^rraf^s 44 i ^ g^t «iftuiil'&r« 
ch 3 cooh ^ wtart o.i moiL- 1 mm.\ 




| CH 3 COO-) X [H + ] 
[ CHgCOOH ] 


[H*) a 
" 0.1 


4t, [H+) 2 =KaX 0.1 =(1.76 xlO 6 ) xO.l = 1.76x10* [StyTOS/Ke* 1.76x10*] 
.*. |H + 1 = Vl.76x 10- 6 = 1.33 x lO* molL" 1 


.-.pH = - log( 1.33 x 10- 3 ) = 2.88 ($**) 

®hu,aM <t i 541*1 4i$uiiiww dUiw* m^ian 3 x 10 * moiL -1 <& pH 

W f ^l3)n 4W f 

1 suprcs, [ h + 1 = 3 x 10 * moiL- 1 

.-. pH = - log [ H + ) = - log (3 x 10 -6 ) 

= - [ log3 - 5 loglO) * - 0.4771 + 5 = 4.52 

.*. pH = 4.52; ww^sc-ls pH 7 431C5W ^4, ^51$ ^SlU 4J4 I (®W) 

fcTO3ft 41 W 1M NaOH. («) 0.1M NaOH, («t) 0.02M NaOH, (4) 0.001M NaOH 
pH ^311 I gj. C4t. ^ooi, 1 

•n*ihli I ww\ NaOH ^tg TUI, NaOH RmlRrs 

4TO4 I ^53JR d4 WJW 54W OH - 'adiJt'is WH3H3I ^PTR I NaOH(aq) -> Na + (aq) + OH - (aq) 

W 1M NaOH 44 C¥C2I (OH"] = 1 mol OH'lon L -1 ; pOH = - log (OH'] = - log 1 = 0; 
TJ531K pH = 14 - pOH u 14-0= 14 (®W) 

(4) 0.1M NaOH 44 C4414 [OH1 = 0.1 mol OH'lon L -1 ; pOH = -loglOH - ) = - log 0.1 = 1; 
pH = 14 - pOH = 14 - 1 = 13 ($ 54 ) 


(*t) 0.02M NaOH W C4*Tt4 [OH1 = 0.02 mol OH Ion L -1 ; 

pOH = - log [OH 1 = - log 0.02 =1.7 [ ?H. C4f. ^ooo^ C4t. ^ooi, ) 

pH = 14 - pOH = (14-1.7)= 12.3 (®W) 

(5) 0.001M NaOH dfl'cvim [OH") = 10 " 3 mol OH'lon L _l ; 
pOH = - log [OH ] = - logics = 3; 
pH= 14-pOH= 14-3= 11 ($5*) 

$414*4 * 1 1 2.5% NaOH 5pU*t3T pH ftfa I [5. C4t. *008 ; ft. C4t. ^oo^j; 4. CTt. *obol 
441414 » 2.5% NaOH 54C«t NaOH 4**!^ 414^5 I 
2.5% NaOH 541*131 100 mL 54Ft 2.5 g NaOH 5 %^ 4114 I 
.-. 1000 mL £ 54Ft (2.5 x 10) = 25 g NaOH 414C41 













^ Updated Bangla e-ll^ol^pcl?): fl wwwiaceLooi<.com/tanbir.ebooks 

25 

NaOH 43 Stm-'ST'tfo? ^ = 40 g. 25 g NaOH = ^ mol NaOH. 

.-. 1000 mL NaOH 25/40 mol 'dtt* = 0.625 mol NaOH I 

.-. 0.625 M NaOH *08 CTOJJ (OH) = 0.625 mol OH L -1 
pOH = - log [OH - ] = - log 0.625 = 0.204 (StRl) 

.-. pH = 14 - pOH = 14 - 0.204 = 13.796.{®«?0 

VI ^UM (OH - ) dBf 8.2 x 10“* mi *U - ^9 

pH «fl?f "*ftif C4t. *ooo] 

X [ OH") = 8.2 x IO -4 molL -1 

.-. pOH = - log [OH - ] = - leg (8.? x 10 -4 ) 

= - [ log 8.2 - 4 loglO ] = - 0.9138 + 4 = 3.09 
/. ^WS4^pH = (14-pOH)= (14-3.09) = 10.91 (&S?f) 

NH 3 <^^^C*l1>^(NHp(lHKa-5.8xlOr 10 ^NH 9 <flVKb tfRUftif^® T 
*IVWN X 'dfl-TRW ^*1, Ka x Kb = 10" 14 

io -14 

snsprc®, Ka = 5.8 x 10‘ 10 ; .-. Kb=——— re = 1.72 x IO* molL -1 <jfcW0 

t 5.8 x 10 

$»il^s*f i o I 25°C ^5t*WtattH ftR VIA* 1.00 x 10 _a molL -1 

ihiH* pH tfRfiftiT 7.64 ^lsc*W ftliltVlH 55^ Kb «18f 

<i»(hh I ▼RtiFffci! faCill®MW Rif ■»l5)^nt*f CHICHI *fl?f I 


(CH 3 ) 2 NH + H a O (CH 3 ) 2 NH 2 + + OH" 


.. [(CH 3 ) 2 N1^ ] x [OH - ] [OH - ] 2 

Kb= I(CH 3 ) 2 NH] = 1.00 x IO -2 


[(CHj) 2 nh;i = [ohi 


snSpTC^r pH = 7.64 ; .-. pOH = (14.0 - 7.64) = 6.36 

•v [OH - ] = anti log (- 6.36) = 4.37 x 10 -7 molL -1 

.-. Kt = (4.37 x 10 -7 ) 2 / (1.00 x IO - ®) = 1.91 x IO 11 molL -1 <®B101 


io.io I 

Acid-Base Titration 

(^) stir!*! IJ4*f (Standard solution) t 3^l*fif Rflf4> «ilseC4 -»lfitill*l ^tit! C*T 
<2T*Tt*f IJ4*f m I C*tiH, 0.1M HC1 3^*t Stiff*! IJ4*t I ^IS*t «HWW| 1L 'OfHfVSH JJ4t*t 
0. lmol HC1 3.65 g HC1 «f!CT( I 

(«t) X C*H Q^TC«Rl ?nW 

stiff*! g4i*m ■srrf^pp ftHtin iqf&CTf stiit*f a^*m Rifats wra wnajt 

Rfora 'spjsrm fci^dMn ^ft 4tf i 

(*f) ^n->t?tiF iM^tipncstif t ^ si-ph ftfotrt i <src« a^*f 

TFI^s «IUJR'* *C?I m&W H + « OH" m I H + « OH" ^f^*f Rfotff ^SMJf^ 
HlR ( H 2 O ) I '5l$dHt*i£ ' 9 > *u'ol R*'ic'® RdiH C^*l sf*tif HlR ’S *R*t I 

CTSH, 
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TfRTR^fT 


8v»3 


HCl(aq) + NaOH(aq) —> H + (aq) + Cl (aq) + Na + (aq) + OH (aq) 

—» H 2 OW + Na + (aq) + Cl~(aq) 

g^tt t fataB atat < 4 a*fB gataa pttataa^ aaaa g<rc«tg) «iia\ 4 >oia a^*n gaa 

44IB *?Pic*?»i cast aa, g’ctfrBt Bag^ caaa fa«rt$a 'aca® cata asat ^a i cata 
44IB static armaaaBt gjtaB cata* g^ct faBta gaaiB oat*mm gaa) fa^ fa^g cata 
asar ^a i atfataa ?ptt 3 ia gata gag ftfta gataa fta afaata cata a*at aa, a>ag w 
gat aa i '$®u'»i fa^gos fat^at^a a^ afaaBg atB i 'sag ^jcsU cat 4 aata gag cata *?si a 1 *? gat aa i 
Pictfa* i BiScBacaa ^am-fa^fa^iacaa ^ai aiaraa^ ftaaaa gata «aaa ^gsfB cata cata aat 
aa, Bitu 5 awa aatl^s ata caaa ?pfB cste atfo afaaBg caaa M afaaBg at 'aasta'a ^ 
aa i Bi^cjaws aatFB ia 5 ^ 21^1*14 ^ catata ^¥4 at (*i<.*fH 4 (indicator) gat aa 1 

awwtBt$tJiatgaja^ Pittfa4*i^c4^awaaaaPitfa*aataa 1 caaa, ftaita'acaat, 

C7]RW(11J!l j R ^ 5n ^ | • $ Id: www.facebook.com/tanbir.cox 
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Neutralisation Curve 

caaa aa-w Bi^tBawa aaa gjtaB cata* carats tagaataa ^taastaa laaftre gataa pH ^a 
aitga caaftnitta fipggg caat aai aa 1 sraag caata srjfB faf^ata^ 'gs-'^Ftaa gataa 4a at caf*t 
Blgvsis Baa fgBa ^ta 1 Bi^dHcis P)t^*iv IgBtstga war ^ aatga staag caata Baa t^Ba vscai aa 1 
'»il^<p'»ica Hata 4 ta i$ caata RFo^ f^ga ata caa ^at ata 1 Pits Baigaa feata Big 'as « 
Big ^tatasa aaatga aaa pH ^a ataaBg laara 4 ta caattgr acaca 1 gBa vis 4 at ataa <r^x 
Hataaata f^^Bi ^fBa 1 B^ statist cst^lt's 'si a^aiw^ta aa ata ata caoat atat^ 1 pH faBta atat at 
'sianai tatBg'srca 1 a 1 B^ aa^ata gataa pH cataa ^ caat aroat <ot$ aret 1 


1 tStg *°(w-'5l3 ■*?* 1 a ■a 5 sp*rsia 

Neutralisation of Strong Acid with Strong Base 

pH aaat s Btg ast4 Big vis*? atat aaaa aatta '^arst fa^^cs gasaa pH ^c< 71 '^tsat ^arca 
25 mL o.im hci gatra o.im NaOH gaa amt Bi^dJawa aaa tafB^ pH faara aaa caa 
asacat 1 Bi$iB*w g^a^ta gaca [h + ] = o.i, caaat; hci ^a aaaisrr - o.im 4at ^ 

a’Pt'^a Realty warn atca 1 ^satt pH = -iog(o.i) = 1 1 aaa 10 mLo.iM 
NaOHcata wtaa, art 10 mL o.im hci 4agrcalafoat asaca ; wi gata 15 mL o.im 
hci '^aj a%na 'staPrB ataca, ^a Btt^aa fagcaa gacaa ^ta'sa cat® (25 + 10 ) mL = 
35 mLata 1 >paR^aa [h + i = 15 x 0 . 1/35 = 4.28 x icr 2 artta pH = 1 ^ 1 

'ag^ama %na a*ca caatcat ata, 1 a 1 Bg'a%na 0. im NaOH gaa cata *?a(.a pH f^a^aacas 

= l.lOxlO- 2 


20 mL vis*? cata *?sc*i 
22 mL vis*? cata 4 aca 

24 mL 

24.5 mL . 

24.9 mL . 

24.99 mL. 


=^6.38 x IO - 3 
= 2.04 x 10- 3 


[H + ] = 5x0.1/45 
[H + ] = 3x0.1/47 
[H + ) = 1 x 0.1/49 
[H + ] = 0.5x0.1/49.5 = 1.01x10^ 

[H + ] * 0.1 x 0.1/49.9 = 2.00x10-* 

[H + ] = 0.01 x 0.1/49.99 = 2.00 x lO 6 


pH = .1.96 
pH =2.19 
pH =2.69 
pH = 2.99 
pH =3.70 
pH =4.70 


a;»(Hi-w 
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333 f^s 25 mL NaOH g33 C3N 33H ^ ^©33 S^t NaOH 3T HC1 313^3 'sIW 

3ff3 *9 Naci «rm3 i g^iti g^ra pH = i 353 i 
4333'3Tt3t O.Ol mL 0.1M NaOH (3^3^315 (25.01 mL) CTffi W3g3F1 [OH - ] ^ 

= 0.01 x 0.1/50.01 = 1.99 x 10 -6 ; pOH = 4.7, pH = (14 - 4.7) = 9.3 
25.1 mL NaOH CTR 3*3(3 33 g3t«t [OH") = 0.1 x 0.1/50.1 = 1.996x 10 4 
.-. pOH = 3.7; .-. pH = 14.0-3.7= 10.3 

333 26 mL 0.1 NaOH CTRWSR, *333 g3S«t lmLO.lM NaOH '5ITC5, 3f 51 mL 

gRW l ^Ttt.gRFf [OH-] = 1 xO.1/51 = 1.96 X 10- 3 ; pOH = 2.7; 

pH =(14.0-2.7) = 11.3 

41^3 ul$t5*lc*is i i4lw pH *t*RT Sfp^ *ilsl*t io.i 4 fHliRI 


331 


~*qj<i^\s> HC1 ^ 
mL 

<u<^ NaOH 43 
'm&t, mL 


h + 43 

firaw oh - 43 
ottih 

pH 

Ul$d>“W WW 4ft 

mL 

wl*mi ft^m 

25.00 

0.00 

25.00 

0.10 

- 

1.00 

25.00 

10.00 

35.00 

4.28 x 10" 2 

- 

1.37 

25.00 

20.00 

45.00 

1.11 x 10‘ 2 

- 

1.59 

25.00 

22.00 

mmm 

6.38 xlOT 3 • 

- 

2.19 

25.00 

24.00 


2.04 x lO^ 3 

- 

2.69 

25.00 

24.50 

49.50 

1.01 x lO^ 3 

- 

2.99 

25.00 

24.90 

49.90 

2.00 x 10" 1 

- 

3.70 

25.00 

24.99 

49.99 

2.00 x 10 -6 

- 

4.70 

25.00 

25.00 


*1.00 x 10” 7 

- 

7.00 

25.00 

25.01 

50.01 

- 

1.99 X 10^ 

9.30 

25.00 

25.10 

50.10 

- 

1.99 x 10" 1 

10.30 

25.00 

26.00 

51.00 

- 

1.96 x 10^ 

11.30 

25.00 

50.60 

75.00 

“ 

3.33 x 10' 2 

12.52 


^ c$u? cm m ct, ’Di$cB«im 3 a«ra fare pH 43 rm *p %a irus-, NaOH <?n*t 


3*313 W 49.5 C3C3* 49.99 mL filJJFt pH 43 3R 2.99 C«TC3* 4.7 ^3 I 43t. 49.99 mL 

NaOH C3C3* 50 mL NaOH C3t«t 3*313 333 pH 43 3R 4.7 7.0 ^3 I 

t3^tt> pH 43 v lls<l'0C'15J 3(3 **[3 C3f*t ^3 I 333*§fo5 pH 3R ^3*1 §t3 , lf'£>C,'© ^ I 

43TC3 Scg3j C3, v 5 »um>| ft'jsi pH 43 ft?"t3®TE3 I f3CK3 io.$, 31 

CRRfRa! *©t$ 10 - 35 mL NaOH OTW 35313 W1 pH 43 3TC33 3133*33 CRRRRf *t3tS1 43$ 31W 
133T$R ^33? <3 C^RR^8irrf»R 131^3*3 %TRT9 C33TC31 I 4 C3C3* C33T 313 C3, 

f3tfT*f3*3^C33 313J gfi> iRC^*^ *©13 fttf*13*, 31 C3*t 3^ g3^*t9 3J3A13 3531 313 ( gRCTO 333141 
0.1M 43 353 ^ f*I«f$3 '3^33? 3T3^R3 R**i 3 0.1 ~ 0.2 mL 3*f 3)33^3 3C3 431 

C<p*1 c 1<p3j|Pi*i 3I35K33 ^li'ol C3C3 0.1- 0.2 mL C3f*1 T13 313513 <psls 3W5,3*f 3f33^3 513 I 
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8 \»? 

o. ^ ^ I ^ £4- "**» 1 Pi c*Pi <p>i (Acid-Base Indicators ) 

s fci$c5*iwa sra? fif'm fttoa <R4 4t ^rnst f^ 

ft4m«t4 ®rj 4%*ra ctH Treats toictR sn*rrc4 44 4TO4 44 C44t4 44t 
^tfn 4t4K4 44j «tto 4 *4 cg4t4 i «a 44 C4t*ft4 Rc 4*I4 4*rt 45 i cw, ft4rt4 

*09, 1*fl5^Pf, «M*Wv|Jlf#M (Phenolphthalein) $®Tff4 44 4J| 4444 fa4"t4 I 

3^54^4 44 PlC^“1 -< P v$4^ pH 4 44 < Kfl 4T I dl^ril PiC'iHc^ v$4fll pH *IRMI ^Ice., 

‘ cttoi \’?pm 4 R 4 4«to mt to i pH to to ua ^tot cto 44 ^ ftcfR<* ^^snai 4fft 44 

to*. pH to to 4 %thi C4ft to Fk4*i4 4tf4 44 crto i stftfl> fgitfre tori p h 

*ff4TO 44 <#4^4 TO I 4$ CTO ffl&i 4B-TO4 ^TO4 Ul$<5‘iwa TOT TO4 44f& ftc4*l4 
441 TOITO, TO 44 pH 4&HCJM.TOJ £ T>I$URW4 ^U®t 1434 pH 'SRfwps ^ I 

tot 4«rra, C4R fcfttWwd ^*rn®t f^r® ct Pit4"it44 44 4&ts *tf?Rf¥® & fci^dRw* 
TOJ $4S£5 Pk4*14 I 

cro to4c 4 Pi (.4*14 dww <mi«r 4TO 3 to ‘I^-^toPr^ s 

(i) Pk4-l(.<PS 44 <JC4^5 > -'ilf5) *9 'S^ T l «,(.'o ^C4 TOt 'aijjltf 414R *0 '4lft4 TOUC*)*! Sc4$l 4C4J 
4Wfc m44j 4T4C® to i tot t43ff4 4c44 to tocto TO 54 i 

(*) ftcfawa 44 ^t«s, 3f44ftfc to to i 44r<s, h + C4 wrrarra tot Pn4*n^ ^4 

v t(s < i^v5 'SR ^.c'® I 

(v») CT ftliiiw C¥CU f^ 4 *R WR ^?Tt ^ra Ul 5 uJ M fWi 5 SRT*f^t ft'-'fFi P(i 4 lC^ ?4 

i P<c « 4* n: ^ ^ *r1^r«r^cR?T 

Mechanism of Change of Colour of Indicators 

to 'tot pH *ttoa 2 pH «aTO ^4 

#5TR sltU, X5T 13*01 sjJWt W ^ I 

P(t4*lt4fl to l ^*1 SfT*J(3*1^5 ^<5 vflPiva XsT I l^ftSTR ’Q w*1*l<^ y l)ll^»( 

^4*1 il)f5(® fteflt 5 ! '*TR3f ^1 Tj^ 5 ! TI3 I P)(.4*I4(:^ sft^ra 4 ^ HIn s)<3^® Wt 

wt ^ 1 

Pic4* i 4 Hin toi ^m (in - ) tot i 'srf^onto ^ 

HIn « 'Sig^t ^T?R In' 'Sir«l' i R ^4 ^ SW I C*PH (Xm Hin ^4 «TR <s&\ 4?l 

'3(^^ -iRjR In' «IHIt»W ^4 41*1 I 

Hin + H 2 0^H 3 0 + +In" . <5^ (I) 

qjj (sfR) 'ai«i<r4l ^1?R (^t®() 

»n- i flit1>Pnii«<j ^ ^ttr, ( 1 ) «iShi g^'t hci g^*t rtoi '=rf^ h + '=tbr «rn^), 

fHC4*lC45j '5ft?#^ e t stftotf&a STTCSIR ^R35fH <1^(14 I ^»R Rc4‘lt4?1 m 
«rf4onftj's ^ Hin flwc< 4 Tto ^ grot* ^4 ^ ^ -mwr ffl^m?EM4 *n®u 

(ii) ^Mlsl ■‘PlSli) g4C e t R4 r NaOH £1^0*1 c*l^lk*i ^444 OH 4TCH *fk4), g4*t CTt 5 ! ‘MC'l 

^ g^«m h 3 o + 4I?h^ oh" m& ^mr sp'ifa® tot *nf4 (h 3 o*- + oh- —» 2h 2 o) tor 

STTOUS 4TOR \bHfht4 TOi sfiR I Hin 4<3^ OH’^UJWjT ^R«t f4to TO In" TORS 
NH^Itfll ^P*T 4SR vfl4t g^JTO ^4f5 4B14 (In ) vfl<I ^4^® 44 4C4 441^ STf^TR 

W»nwjJ 44 ^4 To l Hin + OH" ^ H a O + In~(%) 
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RfRTTR»nR (TOI RWI^R 3WP Km RER Rll^R * 

[H 3 Q+] X [In'] W 

K]n " [HIn] ’ lHaCri _K{n [in'] 

RRR [HIn] = [In'] RS; ^5RR RIRJM*rTR $RESR RftRRR RTC 'RPIRT Rt$ * 


[H 3 0 + ] = Km ; [H 3 0 + ] = Km pH = pK* 

[In ] 

rrr [Hin]/[in~]> io/! rr, wi brerr R4f& 1 r5rterr c^im rtr rri 'rtrir Rft 
[HIn]/[In~] < Vio^. '® , R BRERR R^ffil ffipRTERR CRRtR RRI W54R, AI$C\!arceH 'RTCER* 
RRr^CRR *|RrR, [H 3 0 + ] = Km x 10 /i CRER Km x Vio ^ W^IERR R<f ’ll 5 ! CRER 5 R§Rfifc RER %T 
R?II BREMR pH 4s! rRrr pH = (pK In + 1) ERE* (pKm - 1) *4K 8fR 2 pH 4** RR>IEd 

RSviie>m r4 rRr^h res rte* i 


RRf^t bo.R s 1 ^ Picffa* 


ftllflt-M RtR 

RfStn Rtwr r4 

'*rl5)?l RtRKR R4 

r 4 *rfl(R^CR pH HRrs 


R^t^R 

«ihct> 

8.3 -10.0 

«II4H*I«U|Rr 

R < tfR 

% 

8.3-10.5 



RIR 

7.2 - 8.8 

C*FRR GT5 


m 

6.8 -8.4 

cgiwwttRR^ 


% 

6.0 - 7.6 

i^rm 

RtR 

' %T 

6.0 - 8.0 

tRRI^R C?P5 

RR 

^3R 

4.2 - 6.3 

fsjRttR'R^ 

R1R 

R^R 

3.1 -4.4 

BSH 


fR 

3.8 - 5.4 


^ o. i> | Pic^-i«p Pi-JTlc -1 (Selection of Indicators) 

’ld4 ®CsM <psl RCfic?. CR, dl'bfD l*idii<P5i 4<*fi; PlltyiJ pH '"lls' , is , RR ’Q P)El> *T 

rrt*er TiStir « «tfta M 3r*r *er i c*m ^*u^t font's cr Pu^re** r 4 Rfrts 

R^R^fo RR,*t CR$ frf fr E frR ' E R? RRT ftEifa* I fHClR* WlbMd fcftE&RPW W pH 
4R RtRR^R WR1 RERTWR; 2RRR CRRI ERE* RRE«f$ *T *RT RTR 4RI SPfRR CRRt R^IERWRt *ER$ 

Ihe^i* Win *rt i Pteji rrerr ^u-^rse*?! SiWrcr rt* 5 aw a wt 4 ri m 

RJRRtRERfflJ f*id*l^»R^wi pH RIsrs ci^llwl 4t*W I 

0?) ^3 Tt?rf vJlg tl^dHl J 4pl'&d* vsl^ ’FtRRs (CRR*T HC1 E* NaOH) 

RIRT UlRuHdS <PC®1 CR RR*t ^RR*} RR, ^5lR Wjf-RtjhR RR RT RER 'q*u'ol R'^t's pH =714 RRERR 
UlRuHdS 2t*RR ERRlfixB bo.R-4 dRIdl ^il^l 4^ r Ca^ifDR 5 ^'srf%a s C5RIRRR 0.1M gRC*R C*FC3I 
pH 3.1 C«l* 9.7 4 RR<^ RR I W Rc^“T<P CTRR fiWft»I 'RR8F (pH R*5R 

3.1 - 4.4) WIRT CRRRWI#R (pH fWIR 8.3 - 10.0) 4(TO RIR5TR RRT RlR I 
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^-ataa 


8 vm 


A 

14 
12 
10 

pH 8 
6 
4 
2 

° 5 10 15 20 25 30 35 40 45 50 

fat io.^J O.IM NaOH amt 0.1M HCl->9?t fotdMFt «ma GWlftai l 
(<t) ^3, “Awta ^3 ald4 ""STSTt i ^ «(*ic < p ^ftg ^Ijj<p atat aa? CT Wt 

aa, ^5t ^ fawlfa'a aw afaatw ^ 'e ^ftg $<Wj} ^w i *fw ' 4 *u'di ga«t 
^ifta ait<p, ^tr pH 4a ata 7 ^aa aic,^ i 

caaa 8 O.IM NaOH ga*t Hat O.IM «ulPlf!><P aiPnvBfl '9 > *u'o| fsTjt'o pH ^a ala 8.7 

aa i ^»n^f qftan+iw pH ^aataafrR e.owi* 11 <a afaaflfc aai ^saa o.im NaOH 
gawa 25 mL cam aatre aa 1 4 aawa fciMMw w*majif*H fafrw 1 ta^ ftarta ca^ 
(pH ft*ma 4.2 - 6 . 3 ) at ftat$a 'ataaf (pH f^sta 3.1- 4 . 4 ) fac^ra %aca aia^® aw af^a ^trst 
f^a am»ft 5 mL *ifo NaOH ga«t cam^aw atfa afca^ a msat area, ^rca tir^dMw ^a aca 1 
o.im NaOH aiat o.im 'aoiPilW 4 Pu,'»s caaif&a io.vs-^ title'll aww I 
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25 m 

iL ^ 

*gggi 

4 







tori 

















1 *5mL 4* ?IWJ aini 4J««iVS 0.1 M NaOH W (mL) 

fSa ^o.« 8 o. im NaOHarat o.im 'suiPife* tfttfWFta sma cwifian 
(a) <iiPNbi* ^ ftiw aiat fciStfaa s aaa cana ftg ^^taa at?rt tftfiaa 
asat aa, ^saa ca aaa frwg aa, ^%a gaw ^^Pta ^ f^tf^s arta 1 ^a aw gaw f^r ^ 
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^g, wi ^«D^t gg«t f^t 'stffa ^g gatag pH ^g gR 7 4g 

1^5 ^g i larf^rs 'Q *t%g at<foj ^gtggtag wtartg $ag ^st ggtfg pH fa&t gra, 

^C<1 ^51 ' 3 (<i“t)$, 7 dg f*ict> gg I 


cw, o.im hci gigt o.im nh 4 oh ggpi* UftdMw ^rrsi fg^ pH ^ggRaras^gi 
fg^^f^wnR pH <aggR 3.5 7.0 afo afggftfogg i'^ogRfggitacg's (pH fg*sig 

4.2 - 6 . 3 ), fsw$*l ' 503 f (pH fa*AM 3 . 1 - 4 . 4 ) 4 ftrt&aR PlC>i*l 4 I 'aagfatg* 

(pH 1g*sig 8.3 - io.o) a^fc Pitfa* wh g^r gta ^ *tg i 4 

Raws d*R*i cgatffeai io.8-*3 cijjI 4C*iG 5. i 



0 .1M NH4OH 43 'm** (mL) 

fSat io.8 tO.lMHCl gmtO.lMN^OHttS&aR?) SfPH C?T*ttftail 

* % 

(a) ^ tal^rsw ^ '■vtggt \w tittcSaa : ^ da® «^ atjpaftgs Uttd*R gang 

R*ra yst*tg pH <^rt gR %g fkg aRhRfa gg i a*i»ic*is eng a^riur® pH ^g c^jr c^r 
nfontfa gg nr 1 7RR5 25mL0.iMCH 3 cooHgga^g 0.1 nh 4 oh ggn to UiM>«m 
4 sc*i f&tfl io.ff—4 diPf'i sm cgaif^ig afogt grg i C4H ®a*jj 5 gg i 



3 PI 0 . IMNH4OH l *Rf 'a||«'0'( (mL) 

ffeu io.tf«0. im NH4OH d?rt o.imCH 3COOH t^cttw i to oNifBan 
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8 ^ 


araft io .o • PicfH^ i 


ei$u»*k»i aja^s 
<af^Tv 5 « 4 ls 4 


t^*^W pH 

i i 's)^ ‘nPi's 'Q €tg ^Fiaa 

caaa hci gaa « NaOH gaa 
^ i ^ 3 , 4 fos 's's)^ TFiaas 

caaa ch 3 cooh « NaOH gaa 
o i ^§tg 'Q aaaa* 

caaa hci gaa « nh 4 oh gaa 

si 

caaa ch 3 cooh « NH 4 OHgaa 

ca rcta P)cn*i*T* caaa faai^a «rorai 

caampanfaa, artwmfaa 

faatta acaaj, ftarta cas 

rcia ^acat^t aa i 

3.1 - 9.7 

6-11 

3.5 -7 

pH 'afe %a af^a 


bo.iv© i -srtc^ asn^ 1^*rm«r 


Salt Hydrolysis 

«rf*4W1 Wf caaa NaCl, KCI, NaN0 3 , KN0 3 aiftrc 3^® TOT farc*fm gaa aaRI 
aataa «t^l« gaa mfta aaat Tlftw aa I , a('i»rll«fi ajj <3 tIjw carc $aa»j aataa <wl'Cl*n 

at mHiaa atfta mw feat ara aama 'swaff at mts. If atfla gaa fcsfr aaa atrc i 43 a ftfeatt* 
®ta?aa arljf Pii;Ha aat aa I Pits 14 3 ^4lM fecjaa *jtG I 

(4)'<3Pta 3^*T TO* « *R* *HT C«rt¥ fcaag, TOT gatt Wltf TO mife g*a 

fcsfe «Kfl I CW1- • 

. 5llRS*t-i I 4aia J ll®lc.<P*iJ (CUSO4) **I 1^*1 ^Is<p Cu(OH )2 'Q ■'1^*1 'Sta H2SO4 <fla *R*t I 'flfi* 

atftrc g%^5 'SR^rra sww cu 2+ maa « so 4 2 - mata fas^ aa i asa gasa cu 2+ TOa atfta mw 
Pta a^feaa arc fafeat to gaia aittstfaaia maa (H 3 0) to i 

CuS0 4 (s) + aq —» Cu 2+ (aq) + SO^"(aq) 


Cu 2+ (aq) 


+ 4H 2 0ft) Cu(OH) 2 (aq) + 2H 3 Cr(aq) 


mta gata h 3 o + ^iswa a?art an^ta masa gata pH an 7 >$a cro ma aa; ^fta cuso 4 
48 gaaft 'aita 8 $\ 4 aataa ftfemrc 4jftuift4 am aa 1 

fcataaa-a 1 ^msrca, NH 4 CI 88 g^n to^ nh 4 oh <3 w^i hci 4 ? *taa i 4 fl> ntftrc 

aata mata fe©$ aa i to gata nh* mataa mtffasaa fea^ca ate ^atgaafi) ^fta aa i 

c> 


NH4CI (s) + aq —> NH 4 + (aq) + 

NH 4 + (aq) + HjOK) 5^ NH 3 (aq) + 


Cl - (aq) 


#’ 


H 3 0+ (ai 


'ag^aoirc NH 4 no 3 , AgN 0 3 , Znci 2 twrfa aaa m^facsaa aim 'aita gaa toi i 
(a) ca aa aaa aaa TO4 « g^a cro fcsag, TOt gata mttf to mtfta gaa 

caaa, 

^ataaa-o i cartwm an^ae (Na 2 co 3 ) 88 aaa mtaas NaOH « g^a ^ aa^a* 4$vs 
(h 2 co 3 ) 48 wt i 4ft artm^s g%^s ara saw Na + maa « co 3 2 - maiR fas^ aa i ara gma 
aa%fe (co 3 2 -) maa atfaa arca faa a^tama arc fa%ar morgaw oh- marca afaata aa i 
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Na 2 C 03 (s) 
C0 3 2- (aq) 

HC0 3 - (aq) 


+ aq 

+ h 2 ow 

+ H 2 0(4) 


2Na + (aq) 
^ HC0 3 ' (aq) 

*=* H 2 C0 3 (aq) 


+ 

+ 


C03 2 -(aq) 


OH- (aq) 


OH' (aq) 


wi gae^ oh- «rmc*m awt arem amea gaeaa pH 4a am 7 4a crot am ; 

Na 2 C0 3 43 ga'tfi) ■sFltta I 4 <aeaa foQmlta «|JHRP|4 m"S$\ 

Na 2 s, Na 3 P0 4 . K 2 C03, KCN, CH 3 COONa ^SJtPi Wt ^ TOI ▼iSfe 

ga^ t'sft <pts 1 


io.is 1 ^*r«f (m <safvi»«i*i^ tgrm«t) 

Buffer Solution 

43ft -TO W6i|l4lJl 4Pt5 at ER*t CSTC^t ftc*I at^a C0 2 3t atesm afa^Na WI at 

aib^M caea Pi Rick'd 5 %^® ^.ts gst'ls pH 4a aR fits fits ’lIssRfa ats I 4ait5T am 13*1^4 taM 
gaet rrrj aftmta 4 Pre at -ama fa*ne*i <Sr gaeaa h + ameaa wrtsn ar pH 4 a aR ae«r$ 
afoal&s aes am 1 gwi 43 a 4af& gaeta aeamR am pH rrrj afaata 4Prs at w fanrea'Q 
’’ilssPta aa at 1 4^a gaaea ‘ ‘aram gag” aar aa 1 atam jjst*ls a 50*1 Pi^^a 1 

aroa gag * ca gaeg ataRj aflratg 4ftre at airoa gag cata aam aae gaega pH 4a 
aR TOifitafifo area (m<fts ca gaega Pi«rs pH f^m atam ana*), 'ska ataia gag ae*t 1 
gamtt caR gaega pH afastfom gfaeata amm awrea ca gaega atata (Buffer 
capacity) aea i cam gaega rrrj aftatg 4 f*vs at aua cata aaea ca gacaa pH aQa^w 
atat tisis Q»sit<fl*ia at gfosits* awa f^at (Buffer action) aea I 

^fla araia gaega p H amtaga 3.7 caea 5.6 4a aw area 1 attm atam gaega pn amrnga 
8.5 caea 10.0 4a aw area 1 

$ataa«t t atam gag afa y^laa a aialm a^a— 4 $ g a^faa ^ea area 1 afta aiam-4a 
^amaa aa anfafta 4laa (ch 3 cooh) « catfeam attlaeift (CH 3 cooNa) gaega ftgg 1 agafiea 
am% atam 4a ®aiaa*t aa nh 4 oh « nh 4 ci gaega ftgg 1 

i (a) afta atam gaggeat atamga ^ 4laa« 4 Pteaa area ^Stg am aaearea ^ 
aaa aca aa ; aar r ch 3 cooh « cH 3 cooNa gaeaa fa^'r 1 (a> vrfta atam gaa^ear ^ wa « 
$ anaeaa area ^3 4 fas aaearea ^ cam aa*t ac« atr 5 aat 1 nh 4 oh « nh 4 ci gae*m Pma 

WI 5^*1 <wi l 

i>o.i><? 1 Eprc*^ f^5ui-c^T»r»T 

Mechanism of Buffer Solution 

atata fisi • ca aramlaa stf^at at faar calaeaa atarea cam atam saa aa anma 4 Pi vs at 
a* isa gaa 1a1j|a aam aao 4 a p 11 alaa^a stfaeara aea wa atam l^sl aea 1 

(j) afta atam gae*m foat-caRH 

a^ta atam 5 ae*m I3»si -eaHa anait aam aai ^ateatf^a 4 Pi® at anPrf^a 4Pi'b (ch 3 cooh) 
« catfeam tareatea^ at arrfaeW (CH 3 cooNa) amt afta er^a atam ga*r1^ a%r ami 
am 1 4 atam gae*m ^amraaa gaea latr^ea laearfw® aea area 1 

CH 3 COOH(aq) CH 3 COO-(aq) + H + (aq) (^g 4fas, wrt aRRT fstslfa^ aa I) 

ch 3 cooNa(aq) cH 3 cooiaq) + Na + (aq) fsnafaaaa < t, ^ ftcaifosaao 
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(*P) uiPivs ^«prM t 

3ft m\-u 3ft3t3 4 Pi vs Mr h + ^trh 4$ gnpt3 g^«t C3i3 3*3t 33, ^533 sito h + ^hr^it 
33t3 ch 3 coo 3iw ^^C3 Plu^w ^15^3f^ro ch 3 cooh m,®330 1 

H + jaq) +CH 3 COO _ (aq) -> CH 3 COOH(aq) 

MPlfi^ 4ftl5 ^0 ^5ffe<vf3C?l<IJ, «DlW^ 4Pfl5 3I3MJ 3fom:3 ftuilfer'fi 33 ; 

ftc*h 3^ ^ftg ^3 ftm C3ift3ro ^irPiafcGd MP3f%rc) <?K 3 ^ $ grog 03^3 «tro 33 31 
srf*F5 313t H + 9IHIM3 33313ft 3TO? 311 MR pH 43 313 SflU 33ft3f&® 3TC3*1 
(3) 3W 3tait3 ^13* 35OTW t 

31313J *lf?t3T3 3W4 Mr OH 3133 4$ 3W3 0<3l$W> C313 -MC»1 33^ OH 3133^11 03S3 
^31313 H + 43 3TW ftfogf 333 Mtg 00 ^3 ftm «ftft M (H 2 0) 0ft> 3^ I ^533 Ml Wifi)* 
ilPu.'Sfl 3T3JT3 3 31 's>Hft(, < p »iw H 3133 3R3 RR'lllfl's H 3T3C33 3313 033 <PM1 I 

OH(aq) + H + (aq) - > H 2 0(t) 

CH 3 COOH + aq ^ CH 3 COO _ (aq) + H + (aq) 

3^543 C331313 C3, 31313 33^3 31313J 3f^3l3 4l5r8 31 1 ¥1?I3%3C3 33RR3 H 3133 3331 OH 
TO3 43 C3 C3l3 43f^ C3T3 331 C313 31 C33, 313IVI3 03E33 ®3hlW3 313S^3l3 3 t C3 333lf?l3 33 
43t C313 C’Raft H 3I3C33 33313ft 331 pH 43 313 Rflq ’llrhl'S's 33 311 


(*) ^fl3#l3 31315 331*13 f^3t-C^H3 t 


gft 31333 033f& 00 1 ^13^ C333 NH 4 OH 9^513 33*1 C333 NK4CI 333R3 3^5 33 ^3 

NH 4 OH(aq) s=± NH4 + (aq) + OH _ (aq) 

NH 4 C1 (aq) —> NH 4 + (aq) + Cl'(aq) 

(^) 3iJJ 31413 4Pl® 3(Cgi3 S 4 03C3 ^3 4^55 C313 ^31 3C3 ^51 '3JTC3lft313 333 9 ’lift $330 
*E3I H + (aq) + NH 4 OH(aq) —» NH 4 + (aq) + H 2 0(t) (ST13 ufoMIlfo*) 

(3) 9® 3iaft3 ^133 3^313 t 4 0313 ^flg ^133 C3t3 3*3^1333 9 NH 4 OH^303$| 

OH (aq) + NHJ (aq) 3=^ N H^OH (aq) (3T313J ftOflftpS) 

0J53K. 4 0313 ^tg 3jj 31 ^lg 3133 31$ C3T3 331 C3T3 31 C33, £ Riel's 3S 31 3^313 

f3ft 313C3 ^33 H '313C33 33313113t pH 43 ftt33 C^13 3f^3^3 33 31 i 

I 3W13 ^TC«m pH 3*131 S C3^tiPl3 3^)3*513 
Calculation of pH of a Buffer Solution : Henderson Equation 


(^) fif^t%3 3t 3 ?t3 03T33 pH 33313 35)^33 1 3§l3 2l^f%3 3RF13 03^3 C333, 

CH 3 COOH 9 CH 3 COONa 43 R0C3 ^33 CT33, CH 3 COOH 31^5 I R«^3 313^5 33 I 

H + (aq) 


CH 3 COOH (aq) ^ CH 3 COOtaq) 

4^df '53t3 s 313 ^34 3C313 ^C3 R«^c3 C33t 313 I 

[ H + ] x [CH3COO-] 

[ CH 3 COOH ] : 




Ka = 


S' 


31, [H + ] .= 


Ka x [CH 3 COOH] 

[CH 3 COO-] : 


S? m MR (W)-(fts 


































flft v ^ TOlffa *tSI 
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CH 3 COOH 1 ^ J5^*t ^ ^ 1 ' a|1<,ls ^ X5 ^ <5, 

CH 3 COONa <iRl 44 ftOTtTO , TO'Q 5P1 *tffi I «iRc.«lRro [ CH 3 COOH 1 ^ ^ 

CH 3 C 00 H 44 strata wnana stra 4t»M4rfl i [ch 3 cooi 44 ^ 44 ^t* 5 - 

CH 3 COONa 44 strain vwiiWM W I »l5Wlfi5c<p <?M ^ * 

IH*1 =K.xj^> 


1^5(1 

^t, log [H + ] = logKa + log — 

pmi 


^1, - pH 


= - pKa - log 


F*S] 


, A , B 
logB=-log X 


pH = pKa + log 


PR*t) 

m 


4$ w>l**t*i (Henderson Hasselbach equation) TOf1 

»ii 'i5)<wi(. s i?i *hai«j 4i^ia a^«t?r pH *t«fat to i 

*l5taflt e t?T SlttlN : C3®t?PR *tkk<u- 

0) wmHI pH 44 g^C e t?I pH 

(A) FiPR> pH 44 <l<Pl4 34 ^ St^5 <mw ^ TO *9 v£l?T *14Ft4 34*1 TO $11*114 

I*)I^'o TOT iss»lsi *1*141 < p4I 414 I 

(4) ^lfl)w ^l«Hs pH *H*ils *i5Ws®l t 4F$t4 ^l<Hs 34*t C444 NH 4 OH 

NH 4 CI 44 ftaw^TOi otto NH 4 OH Iro^f TOfas 44 g 

NH 4 OH (aq) t=± NH 4 + (aq) + OH _ (aq) 

__ „ INH4 + )x[0 H'] 

<^wiTOJ3TO,Kb- [NH oh) 


[NH 4 ] 

log (OH - ) = logKb + log 


(NH 4 OH] 

[NH 4 + ] 


^f. - log [OH - ] = - logKb - log-— 4 -,” 1 

[NH 4 ] 

* «„ „ , [NH 4 OH] 

41, pOH = pKb - log- *—r~ 

[NH 4 ] 


41. (14 - pH) = pKb + log 


[NH 4 ) 
[NH 4 OH] 


(•R't) 

’’It, pH = 14-pKb-log j^j. v pOH = 14-pH 

4 *#TO5«t4 toiotj THftrr toto 341*14 pH-* 1*141 to to i 
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Preparation of Buffer Solution according to Henderson Ration 

(i) C4H PiR^ pH ftf'T’S 'sjjfa ■art^tir a^«t frsfs ^us ^ £ p h «iw P K a ftftfc 

'sfg « wm ®m «t*«t ^^5 jtr i cw^fttM Rtw <$% •ra'tft ^5^% i 

ifSliwi AJll-n*hW Tpftaa«t ^J[ft '5§tn g^jm pH ft*fol?l %HJ*t I 

[®Rfl] 

pH = pKa + log — ; 

pR'ti 'q i^ji] wt 'Q '^aa wnart Pic^H 4t?j i 
(■*) (®R*t)/l^Jl ] 4?I '=cj*ll'o 1 ^ ■'lsux.a ^S5H C4»RI 41414 ■*»i's| >MCl>Cll C4ft 1 

(«) a^ra pH ^ "^tr pKg >34 *<k»m ^5 l*mt £ <1414 a^?*f?i «pi4«?iisi'oi ^C4 i 

^4 4 10 o.l 4NT4TC I 'stfftpH >fl44H pKa = + 1 <X& pKa = -l ^ 2 pH 

<344 i3 *i)»<Hlfl "*11*0 «llt4 I 

bb i (*) o.i m wtftffc* isft^ « o.i m pH 

ft*ih ^4I W 341*14 4l$Q!jlWM milWd ^»i»(!<sl [Kj| ■ 1.0 x 10" 5 J | T>T. C4T. ^oob ] 

44m * w c^ststrr wiw o<& ^rm ^itft, 

[Wt 1 

pH = pKa + log--; SVpm, <34114 Ka = l.OxlO -5 ! 

[4a 1 

^5?HtpKa= - log Ka = - log 1.0 x 10^ = - (log 1 + log 10 -6 ) = - (0 - 5) = 5 
Sf*^5, [444 ]= 0.1; >34t [48] =0.1 ; <3444R4ftl44$- 

pH = 5 + log ^| = 5 + log 1 = (5 + 0) = 5 (®W) 

(4)41414 [H + ] = 10-p h = 10 ■* 

= 10 -5 molL -1 (fc^4) 

$31444 b^l 25°C4t, 298 K^5t*PffiJl4 aUlPlft*^ <flftl®4 pK* 

y44 41^1 w <d^'s ^si 414 ? 

^ f 444 ] 

4414H t M.wfcwi ^ilc^»i<iN *RI«w 4 3ff5, pH =pK a +log- 


4.76 I 5.0 pH-44 


41, log 


[444 1 


41, 


[^S 1 
444 1 


[' a UI 

= pH - pKa = 5.0 - 4.76 = 0.24 

1.738 

= anti log 0.24= 1.738 = 


# 

~5y 




I^a i ° 10 

<344 4 tot tfifitaw 'amfHt'iJiJ« «uiPin;-» < 3 ft& to 4 t 4 <44 ^tcri C 4 it 44 1.738 

^ I CTO 1.738 mol t4lft*ll»l 'aulfttG'5 « 1 mol ^>HlPll^4 <3ft^ 1L 3414 3%^5 W14 $4141SF 
344 frsft <514 I 

^ «■*. ^ ^ 

v5iIr« 4 be I 4.0 pH <aa ?W5 44C4 60 mL 0.05M <rflf*(4 uiPicvss g4t*f 4^ 

mL0.1M(?Tt1%imf4?rc^IR*fOTW4?rc4^C4r [HCOOH>43 pK a = 3.8] [ft. C4. ^oob 1 

[ Wt ] 


R^rt«ft»f i (S®t?PR ' J #44 e t 'SfT®, pH =pKa+log- 
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TTCT3#, xmLO.lM C3tft313 WR5 (HCOONa) SOW*? I 

__ 0.1 xx mol 

xmLO. 1M HCOONa W0 33t3 HCOONa C31»PTC3Jt = ^000 

= 0.000lx mol 

60 mL 0.05 M HCOOH 4ft® g3Ft HCOOH 43 «l*W3Jl = = 0.003 mo1 


3;)HW>, 33C33 pH = 4 43?, HCOOH 4ftt®3 pKa = 3.8; 433 3h*JWl 3ft«l 3ft, 

4 = 3.8 + log-S^ : ^ lo g^T = 4 " 3 - 8 = 0 2 = lo 6 15849 


31, 0.0001x = 0.003 xl.5849 

* • x = 0 0001 mL — 47.547 mL — 47.55 mL (2113) 

.'. onlfesh ^3T*ft 3MIWH 47.55 mL (2113) (®S3) 

$313*3*81 lOmLO.l M^OTftfN 4ft® £3^3 4 mLO.lM NaOH £33 C313'43T?1 $33g 
33W3 pH TO^C3? [pKa-4.76] 

33t3l3 t 4 mL 0.1M NaOH 333 4 mL 0.1 M3Jlftfl>4 4ftt®3 3TC3 ft&3t 453 4 mLO.l M 
^jlPlc'GD £®1?1 3*353 I 

CH 3 COOH + NaOH —» CH 3 COONa + H 2 0 
0.1M 0.1M 0.1M 

*3*5311 (10 - 4) = 6 mL 0.1 M «|JlPll^4 4ft® 313*53 I *3$t3 *133 « 4ft5®3 3HVMI3 

«H3I® 4*6 3C31 *ftt3*33 C354 3ft, 

[333 ) 

pH = P Ka + log— 

= 4.76 + log | - (4.76 + log 4 - log 6 ) - (4.76 + 0.602 - 0.778) flog CBft*l C354) 

= 4.584 ($«3) 

io.iv-1 pH fferergf ~grf*^t?r 

pH Control and Importance of Buffer Solution 
ftftg ftR 3l3UlPl4 ft fin 111 , CTOf, ft* Cftat « 3l3Ulft4 fttS^3 pH 43 3H ftl3S3 

431 4*5TO »j^^3 I C3flft *3H1®3 3f&*5 ftfi*ll3 313J 'Q MftftlJl 43T353 pH 43* *5133^ *5^41 
3I*R453I 5333, 

(4) #35355 414131(3533 ^ * (1) Ceftflft 3^2353 * #3 5355 C3tfift ftftg «UlftCTI 4ft® 

(H 2 N -CHR-COOH) 3131 33 I 4 *13 3TI3 ft5 3l 4ft® 2H3-3I>1 1 lift 4 ftfa*313 *5^33 

31*13 4531 'SOUlftwl 4ftt®3 43* 2tt5S- NH 2 $3 31415*5 *5t 4lft3 I 433315^ -COOH 2(3 31415® 
®1 «ifi)« I 53*13 03133 pH 43 31533 $33 ft$3 453 4*1531 43(13 ij*ic3 331*5(4 4133 (5333 + NH 3 ~ 
CHR-COOH); 4#3 3353 3131*5(3* 4133(5333 NH 2 -CHR-COO~); ft*$ teff 3353 31 pH 7 
ftftft C3*13 3353 ®ft[>l3 4133 (5333, + NH 3 CHR-COO _ ) ft3T53 3154 I <25*1 4CH3 3*ft4tf?l*5l <3 lifil— 
5#3*133533 ftflft pH 313141311*313 $33 ft533®l53 ft&I#*! I 
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H3N-CHRCOOH 

h 2 nchr- coo” + h 2 o 
h 3 n chr- coo" 

( 11 ) 3^*t • ^TRJ ^*1*1 Wft itwrolH 

»tf^5 <3 mm mm mm ms 1 43 wi 4ft'57pj3 jjRR$ jrmrafc* ftf&m ^sj^«t 

‘pmi Rfejj clfcrft^* fll-nluR^ ^i***!?} <Pd I 

(¥) tiw« PiR»a ^533 S’jhkis pH RR<5 $tm "stc^jt ®fr^ 1 <?two 'ssr 341^3 3dr 

JW <*w(t v5s^4» 3tal3 jj^*t{ ’UMPW «isHlfi 5)t<93 pH ■ 7.4 43 1 V8|$ 3IVMJ 

^iSls 3PP13 03*1 I 'sd fli.'SH pH ^13C*t 0.5 43 csPl , lGl«iR>'o S&l ^133 RvPGMjj 33 I 
ww Rfsjj 44di*t ftc>9d pH 43 3R 7 C3t^ 7.8 43 'STC*(T ”lfiRR£'4 ’ilea I 

sw mm fort i 3sj (po J - j 'srr, <i$4i4mE (hc<^) « « csrrf^r (trpf) 
3W13 fem ^ <R3 i 

3ftJ sl$«?l4i*it>-^l4Pi4 4f^P5 Piinh I 'qiiwrl^lil 3RJ C333 '3f*fa C°l^s 33 Sl3d SC'S 1 
fcpR 4ft^ wrStu 33*1 chiR's 3d ^$i Rem*® Rfosi 33^31 spites 33 i 

H + + HCC^ -> HaCOg I 4l4R* 4^® (H 2 C03) *ltR « 3*1^3 Rdlfa'i 33 I 

<pi^*i vsi^^i^w 3t3Td d'jit'w 3tw ,R<fe 33 i 'ddsRw 3C$ c^R ■*Hsils S3«t (.■iiR'o 3d 
31 &3«^d dt3 ^3d 'si Real's RR>«i zmRvs 1 

OH + H2CO3-» HOC^ + HaO 

<3 33R 3^3 $Hdt4»H ^d *IH«t4«. SldR 33 'SlddW 4VWI13 3Pd <R3f 33, 3TT$ 
43t 3C$3 3td 3RJMNI3 C^t3I3 4313SJ3 pH 43 OT3^*t 3131>I31 

3133d£33 331131 '3st»is C333 '5W3 *1RI 3T *ul(^ols pH = 6.35 ~ 6.68, pH = 6.6 — 

6.9, dfl l Hd pH = 4.8 -7.5 (3P 8 l R4 RRRJ ^ifR 3T '3^3), CR7R3 *Ttft3 pH = 4.8 - 7.5 3C3 
3tWI 

(3) fr tf RCT pH 43 8 « 3tf&3 pH PW I pH 43^ 

'%TI3 3^3J 3C*I^ 313*3*3 3lft> C3C^ dctiN^lfi 3RJ 333 <Mt's 3K3, 3^3T 33 I pH 43 3R 3 

y ^ a \ r,<w 

43 C5C3 <F3 3C3 '3^f < *. 3tf& 'df33 5 3fR 3C3 313*1131 3d CSUS 3R3 I C333, dlR® ^R>3 WI pH 43 
3R SR 3T03t3 '3133* wfR3 3Rnt3f 3d ffid 3^dt^3f ^ 33 I 3133^3^ 431333 3lfl>CC 

^3 (CaO) « WJt3I^5 (CaC0 3 .MgC0 3 ) fljgt C33t3 33 ^ 3t^3 pH ^3 313 I 3RR «8 3lflJ^ 33, 
^51, ft3l3T3R R3 <Ml 3 T ®3 31^ I 4MI3 ^13^13 311^3 d3T3 3tf^3 pH 43 3R 9.5 43 ^3d 313 
3lf^3 54s'»l R*l^» 33 I ^133 '$33 3t1^3 'S^3'$t 33J3^ 3d 3t3 I 

^J53K 3lf^3 pH 4313^513 3PtW3 ' a (3 J 3l(.'©Cl RR>^ 33*d 3 -9.5 43 3^3J 3t3t 

331 


'3#t33t3K3 331^ 8 

^tft3 3t3K3 3fHI'«(<p '3133 8 

313K3 ^1M3 '3133 8 


(H 2 N-CHR-COOH) 
3TWtRl 'flR'? 

H 2 N CHR- COOH 

h 2 nchr-cooh 


pH<7 
H+ } 

pH > 7 ^ 
OH- 

pH =7 

h 2 o ) 





































ggiv S'© Rtgit^Tg 5 gRtgR - WR ‘ 9 I31 
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(i) gift* pH gn^tre ^ w ♦iwPurw « rjwmPwir sflsfag ^ 

■55 I RggfRtg (g) ^1^41 il TSTtflrSf pH 4VKRI ^Rt Rtlrfafr RR C*PH, KNO 3 , NH 4 NO 3 ^gi 
Rtg eg*R fl>. ar. 1*t«R*tig gRegtl $srtfg gjg^s gg 1 
(*t) f%st etfegttre pH <ng ^41 ^rtw 1 fgf$j] 'egg ® < s, v iiic*i, gt 

sjfemi RJRCglA 4 ! tSg'H'iCH, C<4l(^W a 1C'er»1 etl'sk fgfg> Ijgj kI^I^C'o, ■woiil 4l(*i a^l'oc's, 
fc5®l-(7HT ^tR^R Rtgf Rtgftg Rtffagg $3»Ttffi af^JIIJJ pH ^ 8 WW%f RPfa RR ?T¥I ggt 
'srSta acgien 1 4 git?t bigwig tJnPft, gieghl^wh 4Mbig g*$jvac'a, ^%g*t pH 4g t^raa't 

Wtfi 

(g) uHiiiPi^ f^cSRc c ts pH fggs*t 'ai'oj'a 1 g?^g g*ws ftcsg^a sja iiia 

i$g ' 3 d«*i^^ws 'Rg8c , H < wic e tg RRR NH 4 CI + NH 4 OH <MPI?t gg«f <u«Klfl toI gR; CRR ’J^Rl® Fe 3+ , 
Al 3+ , Cr 3+ RIRR R*t$fg*5 gg tflW, 'a(»ijhJ gtRR g^C't CRW RfR I 

(«) gt RUlfr* Rtfag f^5f^*r« BftdWw* RRR ggtfg pH Pw 

wi gg«t m\ *t ggt gg 1 friwjprtyi* edta tot i;i$c5*h gw ggpt «iwi«mi afom 

pH ^g fagsR gi^t R'ssg gg 1 Islwjj <ivig jjgg <j<$jg <?«; pH 1^3*1 ggt gg 1 
*(EDTA = ethylene diamine tetra acetic acid) 


^iwn— 7 

H 


_ \ tWMIW A 

■ m m XBeBs SBB^/ 


<a ^r*uin4 grt 


O ggtrtte-gtfcfa' w^m gt esnWftr v'a^in 8 rs g»t 4 rr aart (crH gt amro), gt <srt 
caflR hw 4 sc'o aiMi >ggt, , fIs < p rr agf^ gt rji c^c<p eaitH stga < psc'o aieg 1 
O 'st ^'41 's s c^r caf 5 R gr-ggi^gg ir»i eg ^i<e^ 

gg, '®ic < p eg ' s fejR ggt gg 1 c^H gw cartR gwwg <pc°i eg gR> 

gg, 'Aie^ eg ^Rg^t ggt gg 1 

6 *m^w gtmf^ t[«fgfg * gift <srf% grgRr gf^rreg gg 1 h 2 Ot=^ h + + oh- i. 
gifg^s h+ « oh- «ihim«i gg^tarm grfgggtgfggs ggiggi [H + ] x ( oh-] = k w i 
figegg gR ^tggtsng ©gg f^sr^lg 1 25°c ^tggngig k^, = 1 x io - 14 ggt gg 1 
O pH «gg gsst t eggg gge«ra gttcswg gigegg (h + ) gggiang grgt^gs ggtHggw ^ gge«|g 
pH geg 1 tg^g gtfgg pH = 71 g®tg sge*t pH ^g gR 7 ^g fges 'ggi^iftg sgea 7 <flg ©geg gg 1 
pH = - log [H + ]; pOH = - log [oh - ] i 25°c ^mtangw ^Rggea pH +poH = 141 
O tl^d?g»i gt , ai^i ( *in*i • <^4fi> P)P?^ gtg^sRg c4H gftggftg 9 ge*tg rw agtg sg^ag giQ)4 
f^gt gf&eg agtg ggeag ^gj Rtrrsg f^^fegg gtgw gf^tftg sge*t e^R PiPfgJ gegg gf^gta l^^fegg 
g*g%eg ^i5.uJ*h gt R^pngg ggt gg 1 

O ggjR gt ^w- i ¥tgg f^n?fgg t gji-^igg t 5 i 5 c 5 “tc*i^ ggg ^trst fgR f^^tge*tg ^hj gf%gg 
egN gjggtg g*gt gg 1 ^ gg cgM Rftg gtgreg ggegg g^f cggtg ^gt gtftg gtgw ggi *t?wg g*f 
cwtg 1 4 gg cgReg a*R*i gt ^ro-Ttgg PiciH^ ggt gg 1 cg*H fggt^g gegst 1 

O gtgtg ggg 8 eg ggtR rptrt atggta gt gggg cgta ggtg age gge«tg p h ^g gR 
ggfggflfc gteg eg ggetg ^g p h f^tg gwig gg^t gw ^teg gtgtg gg«t ggt gg 1 Rtgtg*!^ 
1^*1 4 f^wg gw Rgg ^wg ^tg gga cgta geg gt 'ggf^ i^i ^tgegg rw Rgg gesg ^tg 
ggt cgm ges gwig 3g*t ^'ol^ ggt gg 1 
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VDI 


O tils'll ^xtomw *i9)*g«r * gftigggftg pH ftTOgffagggtgrgtegrgra* 

PR't) 


pH = pKa + log 


m\ 


'SJ-d^fl»i^-io tar^^jt??p] 
- - Jj 


g) ^st^pk «nsr 


"91, '*a|»1 'O «T5f 


J 


b I 


*1 


ft) 's ^Is<p ^jlswPigft v =ik»iit»il ^g i [ i>. ft. ^obb] 

ft) «0»«Rlll»1 H'Mlli’tf 

ft) 'Q 7 T l,p R^ 3»io'5'&-*it'5[*ig gt CSfflftfa il'osl'i '5 , ites' i 1*R. g^ftf ^3 I 

[ T>t. ft. ^obb ; ft. ■b.oo^, ^oofc; 5. ft. >toio ft. ft. ^obb, g. ft. \oob, ^obb; 

«H. ft. ^.oob';g. ft. ^oofc, *obb ) 
ft) '»l*l < Hft 'S ’Hsw <J»l(.'© ^gt ? $gtgg*t gft I [ T>t. ft. ^ooV; 

ft. ^obb; ■?. ft. ^obo; ft. ft. ■b.obo; g. ft. ^obo; g. ft. ^ootrj ft. ft. ^obo ] 
ft) ' s fJI- ,, Hd<P flHK's ®[^g »)vo<ih grftTt "^g I pH. ft. ■b.obo] 

w «o « ▼wi« ftcaiiH 'srran ^t? sftft w eg, ^ 'sis « tiiiw fgftsn 'srrart ^ gut « 
•^iswa Qsftsi ftgig N'l^i'Hif] g’l^ig gp^gifeg* i 

ft)gpjegrc^sg*i^a*t^aift <?ft i g^«t ^st^a *iripd ^ ■♦mw ftften giana 

^rrftnrmT [ft. ft. *obb] 

ft) ilftg «llgft<P <1*10© ^gt? [ TH. ft. ^.ooV; ft. ^oofc; 

5. ft. *obo ; g. ft. ^obb;?H. ft. ^oo<>, ^obb;^. ft. ^oo*l, ^ooi; ft. ft. ] 
ft) ggftl pH <I*iW ftattg? [ 5. ft. \oobi ft. ft. ^ooV] 

ft) ggftl pOH <5»1C« ^ ggt ? gTWTf a? I t^. ft. ^obo] 

*tlfta «ll«ft<P ^ft 5 ! ft?P pH C*ftl [Ct. ft. *obb;5. ft. *obo ; 

^J. ft. ■b.oofcjg. ft. ^obb;ft. ft. ■b.obo; Ht. ftT. ^ooi, ^obb;^. ftt. ^OOi;ft. ftf. ^ 00«>1 
U|^c 5*IC'(«5 (?ft I ^l'olt<i ^T5?l? [^. ftt. ^obo] 

x3> 


ft) 2P‘PR ^8-’pla<5 > fttfi*ft ftlft*fft^ *TN CT’f I 




[ft. ftt. ^obol 


ft) ftift*ft ^c*i ^ *ift^ ^ vs\ ^jftjt i 

[ t>[. (ft. ^Obb; ft. ■b.OOV; ^f. ft. ■b.obo; gt. ft. ^,00«»; ft.] 

ft) gftig gg^ ggc® ftgng? ^ [ H. ft. ^oo<\; g. ft. ^ooi; 

ft. ^obo; ft. ft. \oo<>; g. ft. ^oob-;g. ft. ^.oob-] 

ft) gfttg gg*t ^ft? 'gftg « ftifg gftm ggftg pH $g «rtgsig %?n-ftHg giNjt ^g i 

[T»T. ft. ^oob), ^obb; 1>. ft. ^ooi;^. ft. ^obo; 
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at. Cat. *obo;ft. Cat. \oo*. *obb ; a. Cat. *obo ; a. Cat. Aobo.ft. Cat. *obb 1 

i i (a) afto atata gac'ta pH *t*Ht Trffo <saia*R *tftaa*t ^ i 

[F. cat. ^obb;ft. Cat. *oob> ] 

(*o aifta atata gataa pH *mt a , *#a a^taa^ fcaataa aa i 
bo i (a) «j|<cw catfta a'osmc't8 faftg v£>?jc*t5j atata Rmta ^5 $cspf aa 1 

(«t) pH frvltaca pH 4 a 'gftat 'SHWtMt aa I l ft. Cat. A00S&, *obb 1 

(*t) Plflc^wi 8 Redact! «fiI«C»i aiaia gat«ta t$T? ^ 1 



b 1 (a) as-aiacaa artacaftam vwm 8 caftfta saatcaa aftat caa i 

(*t) HCl 4 aft «w at' *i'osh a^lM ajNJt aa I 

* 1 “co 3 2 - ama 4 aft i ataa B at arwt aa 1 

vs 1 “nh 3 4af& ataa”-at aitart aa 1 
8 I (a) HCl 4a aga**tt ’►Is*? at ^JWt aaI 

(*0 hso^ 4a ^is^» 4ai h 2 o 4aaga^t atsa am 8 axt*?'® c*ta 1 [?. car. ^>otri 

(*t) hso 4 + h 2 o—^ H 3 o f + sc^“ 4 aftaaw aga*^t as~ataa ^pi*t fSl^vs aa 1 

' [ ft. cat. *oe*l 

(a) HCO3 ai*i*i 'as $ is<p $vo*i ijc*t atFaa <pcs; smta aa 1 m. cat. ^00^1 

(®) aftaftcalt (Hcol) amcaa aga^it 'as 8aga^t amcaa am ft&aiaa caa 1 

[a. cat. ^obb] 

<? 1 fa) aoia ftcataa ^a ? at gjwjt aa 1 

W fttaiaa gaa K* caca atsa *t%aiana aiaat amt am? 

(a) atacaa ftcataa gaa 'ft ? 

(a) atacaa ftcataa gaa Kb caca atacaa al^aisna ft ataat ataat am ? 

(«) facataa $aa k* 8 K b 4a 4aaft? 

Cf) ftcaraa gaa K a 8 Kt 4a ^ atmit aa 1 
8i hx 4ft8agc5asc*tj HFaacFcagftt 4fta ; ft$ HraacFcaaaa 4fta—ajtajtaa 1 
11 (a) scaftsftflta as 8 scattsnffta aiaa ? tSamaa at8 1 

(a) afttsttfta as 8 aftcsitl^a ama ? ^amaa aT8 1 

v 1 (a) Cao ^a as'S aa at ft 1 a?na aftaaaaa ajtajt aa 1 (a. cat. ^oov; a. cat. ^00^] 

(a) Fe 2 Oj ^aas^aaata^aa'mattajtaai [ft. cat. ^obo) 

(a) Fe(OH) 3 4 a asr? aa ^t a^taaaaa anart aa 1 

(a) ai 2 c>3 4 a ajp 5 aa at a^aa*ftaanajt aa 1 [Ft. cat. ^obo;F. cat. ^ooi; at. cat. $.obo] 
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h ! W 'Q ^"5® ^ 3^ ? Sil^rt^R ^TWlt ^3I 

(<t) HCl 4?ft % 'SIS; CH 3 COOH 4?fP ^IJ'SIfl; aiiajt ?a I 

(«!) H 3 PO 4 'Q HC10 4 aC*tf c<p|gfi> *3tfa? “1%‘H^l C?*t ? [ftn n.Cat. ^ooi] 

(a) H 3 PO 4 'Q hno 3 ^a acai c^itfU ?fa? <yat c?n ? ( 5 . cat. ^ob b; 

ft. Cat. ^ootr; ^f. Cat. *obo; at. Cat. ^ooi; a. Cat. ^ 00^1 ?. Cat. *oo<»] 
(«) hno 3 « HCIO4 »<m 'src*cr c?HfP ?ft? % ?s <aat c?n ? [ft. cat. *obo) 

W h 2 so 3 « h 2 so 4 yft'&qyw 'src^rr ^i^Iu ?fn? ‘tfa*ti^l ‘Wean? 

(a) HNO 3 'G H 2 S0 4 43 ac *0 I4lilt 'Slg'»«i >flft? > 4 atC?n? [ ft. Cat. ^obo 1 

bo I (?) ^olij ’Hs*? *5 g?f <Uiajl 3*a I 

(a) NaOH 1 ®lg ^1^^; NH 4 OH ^g Via?; aiMJt ?3 I 
bb I nifta , a(l«Pi<p g^vCid *i»))?*i e f Cna l 25°C (Ua aR ???. 

b* I (?) pH >*E1 *ttf*tft? J l5) < M c 1 cna I 

(a) 'ySly qsWs *Q Vlsita yyc*1u pH ’ifij'isi 'Q lasclv q^cHs pH $cjH ?a 1 
bvs | (?) ’ilPit'o ga? ^ < P'olcs ?? ?5I ? ?ta? Caft < wc’i pH altR ^[jjn aRh^H ?tP? 

(a) ftfa atftrs Feso 4 g %^5 ?acn gacna pH ft^n aca, ajtajt ?a i 
(*t) f^j^a ’iiPic.'o Na 2 CQ 3 ?*(,*! gacaa pH ^l^n aca, artart?a i 
bs i (a*) a® ana? fttfn? #t? gft «w ?ta? ftttf»fc?a aia «aai ms « ?ta? gaca a<f ala?** 
Wl [ft. Cat. booS:' 

(a> ftat^n 'q c?nn?ajiftg fttffttaa 'q ?ta? gaca $ijn a*f (Bcaa a*a ; 
b<N (?) o.imhciw o.iMNaOHgacaaTJitifiaw^aaisftr^isaamcaa 
(a) o. 1M hci a o. im NaOH 1>l$<E*iw ftc^*f? ?i anan ?a i 
Vbi (?) o. im ch 3 ccx)h amt o. im Na 2 C 03 ga^aa Uftcfiaw cw[ fttfa? ^sa ?a 
>flai?ia pH ^)yi at l^aia caa i 

(a) o.im hci atat o.i nh 4 oh ga^aa tiiWjawa staaa caar ?wa ?ta caate i wmz 
aia^? 4 ? 1 P ftrftc?a pH f^sia (Bcaa ?a i 

bai (?) aaa ?g « g^a ij na? ‘Pi^iJacaa ^’uaf^t ftfffa? aia 'q ftt^*R?a pH ft^^ia caa i 

[ft. car. ^ooai 

(a) aaa ^a-naa ■ana? Pitujawa pH nfaa^wa caafrar an?, srmaa pH %tt ftft? ^ 
^^acar^ ftpft? •e Rc^ac<M pH ft^sra caai 

(a) g^a ?a « nan a*iat<w 1»ftd?awa pH afta^caa caafta atr? ; aaawa pH %rt ftft? 
*^3 O 43 pH 1^513 (^t i 

bv i (?) «rqc e ta ?t$ fttsaa ? 

(a) Na 2 C03iya ?%a gaa ?ifta c?a ? anan ?a i [ m. cat. ^oo^; 

cat. boob"; cat. b.obb; ft. cat. b.ooV; a. cat. ^oboja. cat. ^obo;ft. cat. ^ooi ] 

®! as 3TO (ia-tfl 
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(3) CuS0 4 viRl 53*1 3§t3 533 ?-3T13Tt 33 I 
(3) CuS0 4 431 NaCl 43 535*13 3l3*t33 3Tt3JT 331 

iil (3)5S^t333-3Jt5333m3$l331*tft (?WI 

(3) 53151333 35)<MC*t3 3T3$I3 $533 33 I 

■^o I (3) 3§t3 31313 33*t 9 3>lfl3 31313 53*1-43 S'lks't 319 I 
(3) ■#! 8131533 535*13 33353 31313 03*1t®ftt 33133? 

I (3) 5*1553 3® 43fl> <I3M 53*1-3TW1 33 I 3533 3|9lft<)» pH 3® 3153? 

(3) cic^fl 3® 43fi> 31313 g33-3JT*lTt 33 I 3135*1 3^3 pH *lft3$533 f^513 33 

55® 3td? 

55I (3) 5«3ff 313JTC3flt5f^3 3il4 335® ^1 ^3 ? 

(3) HjO 33 35 *9 3133 'S's<?[313Jlf3FCSflt^3 53ftt ®f3INJT 331 (lit. (3. }ooi, ^oil; 

5. C3t. ^oobrj f. C3. yoio; ft. (3. ^oJJj 3. C3T. ^oolj ft. (3. ^oofc I 

5® I (3) ^fft 3fftl5® 3lffi3 pH 43 (V'slfl ^fal 33 313 3153 f 

(3) 35*f^[ 3lfl>3 pH 3t^t5® 9 3l33?f 3tfl>3 pH 33153 ^1 ^1313^3 33 ? 


s') 


*rc3rt*t H^VSl 


] 


*15) 33*1 : (i) 3fl3 535*13 pH = - log [ H + ] 

(5) 3t% 035*13 pH = 14 - pOH 

^ ____ (3331 (33*11 

(9) 3513 31313 035*13 pH = pK* + log — ; = - logK* + log 


(351 

(8) 3ltt3 31313 535*13 pH =14 - pH*, - log 


1351 


[33*11 


(3133) 

[fc* 11 

[$* 0.6991 
[$* 1.602] 

[ $i 1] [3. 531. 5oofc; 1>1. 531. 5ooV; 
3. 531. 5ooVt ftf. 531. 5ooV; 3. 531. 5oii j 

($1 13 1 


i I (3) 0.1 M HC1 535*13 pH 3*5? 

(*t) 0.2 M HC1 535*13 pH 331 
(3) 0.025M HC153533 pH 3*131331 
(3) 0.05 M H 2 S0 4 535*13 pH ftl% 33 I 

(«) O.IMKOH 535*13 pH 33? 

* I (3) 53F} 535*13 5lt5gl553 '=03533 3331311 1.82 x 10’ 5 mol L" 1 553, 313 pH 43 3H 
533 331 [ $* 4.74 (8113)1 (31. 531. 5ooV 1 

(3) 43fi> 5353 5ltl5*Tl$® 3133 [CHI 43 333130 8.4 x lO^ 1 mol dm -3 353 $$ 535*13 pH 
43 313 3®? [$* 10.92 1 [ H. 531. ^ootf; 1ft. 531. 5oofc> 1 

(3) 53T3 535*13 [OH] = 3.4 x lO^M 353 £ 53533 pH 3®? [$* 9.5315] 

(3) 43ft> 333 313 535*13 333130 2 x 10 -3 molL -1 553 ^ 53533 pH 3® 353 ? 

[$J 11.301 1 [ 3t. 531. 5oo9; 3. 531. 5ootr;3t. 531. 5oio ] 
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O I fa) flC*m pH 4?! ?TR 1.4 TOI ^ 5JCT ^ualt'dH '=nl«t*1S <J*1»(lilll ^5? 

[fcl 3.98 x lO- 2 molL" 1 ] [9. fat. *oo^] 
fa) *w*i)s JK'tffl pH 451 'STT»T 7.4 ^C°1 flC\J ^l$«alWH 'ailiiC'is *M*it4l TO? 

(fc* 3.98 x 10- 8 molL- 1 ] 

fa) Wit C.'l^s HC*1 pH fa*tt fa*t 3.80 I 9R*TT sm H + 498. OH" '®il*ic*l5i N*1*ll4l f*)^9 
TO I . l$» i.58 X 1CH molL" 1 « 6.3095 x 10" 11 molL" 1 ] 

I®t. fat. ^oo*;^J. fat. ^obol 

si fa) im$ 9iwififa 4^539^9 P H»mtTOi[pKa = 4.744] lfc» 2.3721 

fa) o.im CH3C00H 39fr pH *t*nm KpKa = 4.744 ) (fct 2.8721 

[et. fat. ^obb;9f. fat. ^OOS ] 

<t I C’Ftg 9HFR Jfafa o.l molL" 1 TOTTOR $9IMlfil4 4^5 4* TO 0.1 molL" 1 cTOTO 
$TOTtfafr 39*t ft'IIMl 'Rfa I & TOI9 39fa9 pH f^9T9 TO I (Kg = 1.8 x 10 -6 molL -1 ) 

[ fct 4.74471 (e. fat. *ob b; ft. fat. *ob b 1 
fcl fat*} TOM 39t*t $9lWl(*fa 4f^F5 <3 c^lftsTO t9ffaTfatt>9 N*l*il4l 99R ! fa 0.1 molL" 1 498, 
0.15 molL -1 TO 9HFR 39t*R pH fgfo TO1 $91fatf?fa 4picw« Ka = 1.77 x 10" 5 molL" 
1 I 4.928) 

s i fatg TO?t gro $9iwififa 4 %m wmtt o. 10 molL- 1 49*. fatfwra wnart 

0.20 molL" 1 TO I tTOlfifa 4ftU59 Ka = 1.80 x 10" 6 molL" 1 TO £ 9tTO g9*«R pH 
TO TO? (fct 5.04571 

v i 49fl> «t% gro troififa 4Prc®g wrran 0.2 molL- 1 49t, c^rf&TO ^ifa i mdR 999141 
0.3 molL -1 I $TOlfifa 4%TO Ka = 1.80 x 10" 5 molL" 1 TO $ TOW 39fa9 pH 
TO I [ fcl 4.92081 

VI fal*i 4^fi> Ttfht TOM gTO NH4OH '9tfa 0.015 molL" 1 498 NH 4 C1 'Sttfa 0.025 mol L" 
1 I £ TO19 g9E«R pH TO TO? NH 4 OH 391*19 Kt, = 1.77 x lCfa I [fct 9.026 1 
bo I pH = # 5 R(*l$ 49 5 fi> TOR 39*t 3^5 TOT® $9lfalf?fa 4^T5 « fatl^TO ^MlWIfaU 4*19104 
fttefa Apse's 9fa 'St TO1 fa9t 4ffa pKa = 4.8 I I $1 4ft® 8 99*t - 0.63 * 1 1 

bb I pH = 4.6 ftPtif 4^fi> TOR 39*t 3*5® 9R05 fa falftHR 4T l ftfil? 9 9Jtftflfa 4ft® 

ft‘1104 TO Rt %*t«t TO I OTS9t 'TO, pKa = 4.75 I [ <&* *R*t t 4^T5 = 0.708 * 1] 
b^l fa) 15 mL 0.15 M WTlPlffi^ 4Pl® 39fa 6 mL 0.15 M NaOH 39*t CTt*t T9t 9»t I f5rf»fa 
39fa9 pH ^5 TO ? [pKa = 4.761 l$t 4.584J 

fa) 25 mL 0.2M «IJlf>l^4 4^ gTO 20 mL 0.2M NaOH 39*t fafa 9Rt ^t I TOR 
3TO9 pH «t*Hf 9R? faQ9t TO Ka = 1.0 xlO" 5 i [fc* 5.6021 fa fa. ^obol 
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a'®aTCR RcnI'® aiajtamia *l5l < PSI c t W ^TfU 2 


Acid-1 + Base-2 5=^ Conjugate base-1 + Conjugate acid-2 
dwft> PiPt<£ pH 4a al*Hd ga«t fr®f?t W?J Wat 25 mL 0.2 M vaulPlIua* gac*t 20 mL 
0.2M NaOH ga*t cam <wl a 5 ! I w.’wla^H ^5l<ps*t ac® PiPt4> pH 4a <RPla ga*f 4a ° 
aRH* pH 5 t c W ^at ata I 

W) 3*io't'!>-*il®15ki »|vs<th ^ 1 * 1 1cs 'SIS 3 ^lit« tSRTaa't aa PW I i 

(*) W, W'S vsau*lCim*ltf cC^CfDvSw, HCl ga*t, NaOH ga«t« ntft 'afta I 'ajI-'TRias AlfH* 
caag amia area ^ £ faaft atara^a* nairfo fafwpaa 3terea a^rea ^ 
aJNJt aa I ^ 

(«t> fc’nMa *i51 < w < t ■sirs, < m^c*iU ^ji' s aa^pfc tbw a*tr® , ^at? cstarei ^np*r a^ « 

, flfl < p «U'9«.ls <uNJt 'aa I vs 

(a) tE'^l’Rs ^c'®, WR} 4f^F5 garRt pH a^IC® ^ ^f? $*tWwa aRHfl garta pH 5 t t HI ^a I 
W5Bt ^Ic^. K a = 1.0 x 10 -5 1 fcafljj ai<Hd ajjfat al*Pla ga*t aca Rtfo TRW^f aiairi 
ataaTWTtaRII (fc* 5.60211 8 

* i faast%t fa^a atPia aftaif^i ^ca cgam ca, f^pa mPt aramr atairet fagrc aftavi 
■^ca i a^®4a arta 'siaatana ftcatf^r® sum Ptn^w ^i$uaiFi«i») ^trh « oh - ^rem fr®f?i ^ca i 

2H 2 0 H 3 0 + + OH- 

*?% gart h 3 o + <maa at H + 4a camta aaatart staatma ami pH ara?® aa i 4^ ^fta 
area Tjcaa atfaa pH = 3.8 <ma i 4r® ^aa? t5f%rta wot aa i 

W) aiAs ai«Pi<? *j*R?a <i»K,\o ^at?- i 

(a) ware®?! atft aa « a^raa* $®agta feat ^ca ^t gac^te-atfcfaa ai-wi spsam ^area 
ami! ^a i ^ 

(«t) ^ftna ars, gai*ta pH ws ^r? *nfaa «iiaPM» ^‘Rw caw pH c^ #siw s#f^s aa 

^Tartajf^a i « 

ra) ®^awa aars -ft ?pi? ars atf%rs h + ^rh « oH-'atawa 

a^taidii «t e Ht asa i ^ atfa ffa stfaw ajaaRi asat area faatj amrt a^a i S^ama pH ^a 

'gfaart «rre»tl8ai a*a I 1^* 1.5S x 10- 4 molL-', 6.3095 x io-“ molL- 1 ) 8 

vs i f^#srr atfaa afaatt^st csrea caan ca, nrPt ^tataj atana af^aaa areai atft 
aaatana l^a afRpaa ars vstal^s ^ca attcsstfaaia ataa « oh - aren "^ca * 


2H 2 0 5=* H,0 + + OH- 

^a gaca HgO 'anr^ at h + atacaa capna aaanut sjasre a ia war pH c^a aia^s aa igarta 
ph aiaia war aatafa pH aiai 'a|!a ^tffa atara wtaw afhFtnrea aa-^ta Ptc^-ia* 
aia^t® aa i aaareaaa aca pH fa^ta afaca caat caa ^ ca^a acaa pH = 3.81 
W) gac'ta pH aar® ^ai ? ajro ^la gacaa pH ^%srt Sca^t ^a i i 

(a) atfaa p h vaa ata a*®? atlar® <jaas®rea ^ia hci's n 3 oh ga«t cam a^rea ^ fStgaacaa p h 
vtia areaa ^t^a alaa^a aca a?t armn aa i ^ 
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8tfvs 


(3) lie® Wit <333 3<33 H + «iUlMd 3331311 3331 ^3 I pH 3$R 3*f3t 

3*3 I [fc* 1.58 x 10- 4 molL- 1 ] ^ ^ 

N) S'hI’I^ Tie®, Pk ( H < p ^t? ^ftu <3 ^iftu Tn*ueri f*i3i$»i «iw8f <3 <*F333^tnfa3-43 3*f « 
sr®jc«m M Mfitatfwn pH *iftjja $ejra 353 1 'sw-w^ t*Htf34 #^3 M 3ft3^3 ®i 
^rwn^?ii 8 

8 I f^Y*^ 3lf33 pH 33 7; 4<® 4WW C^TtH HC1 C3t3 <pjk 3 HC1 frrf^I® 3lf^3 p H ®33 7 
cw 43 i 'a^*f®te^ 3ifte® 4<*i4 <$itt NaOH we®i g3<33 p H 43 Tit*! 7 C9t& <3f*i 
3a i.ftj *31333 s*ier ttopp c^itn hci 3t, NaOH <am ^e*i friue3a p H «ne* i ftfafr 

pH 43 3TTFt3 IJ33 £®f33 <3®1333 3Jte33313 -n5l<»>fl3 '3te3 I 

(*P) 3W13 033 ? 5 

(3) 3W13 JJ3C33 <3^R®M 'Q 313133 zl^R» 5*il3jH*w, <33 I 3 

(3) ^34 3e®, pH 4.0 31*^^3^3^3131 C^PIte 5 ? 60 mL 0.05 MTRlflW 4ft® 

<3631 33 I 4e® ^® mL 0.1M TRieaS 333 CTT«t «MC® 3C3 ®t 3331 ^3 I [ 

HCOOH 43 pKa = 3.8] [ $1 47.55 mL] « 

(3) Tie®, C®tTIt3 3*31 3PF13 03e3 313131 HCI 4 ft® « 313131 NaOH 333 <313 

9Stl ^ 31*F13 33<33 pH ftt3 31 ^<3 ®T 31*F13 1^313 J ll-^,lc<LI <ul3H '43 I 3T413 
1^313 3?Bt <33 I 8 

<t I 4ft® 'Q 3F13 *HI'»^*lt3 43t 4ft®-4t3 33<33 Ul$(£*H 4TC3 4ft®-4l3 3333 R&3I3 <33 
ft^ftfani 3f3J 331 <®I33I 3JitaMlw Na 2 CQ 3 333 3 HCI IJ3e33 tl$c5*lc3 

«l*rhl 3331333 HCI B3<33 <31313 333I3J1 4C331 

(4) 3B—413 3333 "^t ? 43 4taft4 'i*fl^fl3 <331 5 

(3) 8fl$3lf?J *5j|Vs|l6 33T^ ? 4ft®-413 Ste3tW%131313ft4 331<f ® <pI<ds 3331^3 

®lf*l4t t®15 3*3 I ^ 

(3) $3134 3e®, 46tHI 333W3 15 mL HCI tf<H<4 ’GlS.cJ'G <WC® <®1313 <®fte31313 Na 2 CC>3 
33<33 22.5mL 3C3W3 ^<3 £ HCI 133W3 <31313 333Ml 333T ^3 I 4 UltdTlCT 
3T3?® Pi<4‘lc^1 313 *6 3^f 3f^3^3 <331 ® 

(3) 5^3^ 3e®, 'Hg 4f5to53 ^%I 333 331^4313 3T3^® #3 WG3I3 313 3^f 33 I CuS0 4 
33<33 33I3« %! PiUhM 313 3^ 33 3^ CuS0 4 33<33 ^#3 033 3§t3 I 43 

^3133 3JT3Jt ^3 I 3^3®K3 313 <413 33<33 3*l]j| 333 3§]3 3 41^)3 33 $lKfl3 3TQ I 8 

MCQ * 3Tt3m fitu (Simple MCQ) « «t3 ^ 3^3)33 *5*fofo* t 

il H 2 S0 4 4ftc®3 333*^t 1 3134 <4t*(f&? 

(3) HaO* (3) S0 4 2 - (3) HS0 4 “ (3) S0 4 " 

31 HSO 4 '313e*13 ' 333 , ^t <31*jn» ? 

(3)S0 4 2 - (3) H 2 S0 4 (3) HgCT (3) S0 4 - 
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HS0 4 WRIPRJ ' a ca i < r^) l-fj<p wlilS ? 
PP) SO4 2 - pt) H 2 30 4 

PP) hno 3 pt) H3P04 

wkIU ? 

pP) NaOH pt) CO3 2 - 

Fe 2 Qj <44 ’4JT$W? 

PP)3 Pt)6 


pt) h 3 o* 

PDSO 4 - 

(*0 H 2 SO 4 

pi) HPO 3 

PD FeaO^ 

(4) AI 2 Q 3 

(*1)3 

P04 

(lii) 6 

(iv) 4 


A1 2 Q3 

PP)2 * (ii) 3 

H3PO4 <33 , fls < P'5 v»T 

PP)2 P)3 


POl 


PD 4 


^t?t p 0H 'STH 3 a<Hfl>s H + whl* ^ ? 


PP) 1CT 6 molL' 1 pi) 10- 11 molL" 1 pi) 10" 14 molL' 1 PO 10 4 molL" 1 
C*H 33t*13 H + 0.0001 molL -1 a<Hlm p* 1 ^®? 

pP) 1.0 pt)3.0 (*t) 2.0 pf) 4.0 

ilPlc.'a HC1 PIN nNPI ^ 331*13 p H 43 3H e«p|»]fC 3C3? 

pP)p»=7 pt)pH>7 Wp 11 <7 (3)p«<3 

0.005M H 2 S0 4 33Fl3pH W^f 

PP)5 P03 (*t)2 04)4 

C11SO4 53P13 p 1 * 43 313^333? 

(^)pH=7 pt)pH>7 (*t)p H <7 (4) p« = 14 

^ 3 . 4 P 10 's ^ 3 , S3P13 tl$ci*lt»i 5’i^s 3*1? 

pp) ft«ti$>!'srara» pt) c*m*up<ui 1 5 m (*t) pph ^ 1^ RtfH* <?$ pi) flwft’t ers 
jprw h + «ihic*m (Prmra wnann ’iliRa - 

(3*) lo^-io- 4 00 10 -4 10-8 pt) 10- 1 - 10- 6 (4) 10 - 7 - 10- 13 

0.05M H 2 so 4 g^t H + '=tm^(?n»n?iwnajT^- 

pp) io°- 05 poio- 1 pt) lo- 2 pi) 10- 3 

■y4 pH = 7.4 $.C*1 3ftS H + ^t3PI3 OTPTtS *l*l»ll4l 4W ? 

(*) 3.89 x 1(H OO 3.98 x 10 8 (*t) 3.89 xlO" 7 (4) 3.98 xlO- 7 

43ft3^*mpH^r61 <Srg^c*f'srrcsn*it?g?*t cm 3ra33**13 p h = 3^atvi 01333t*t h + 
'oiliic'ia 011*1 M 3H*tliiil vidJC^I 

W 10 2 times (’I) 10 3 times (*t) 10 -3 times pi) 10 -2 times 

Rem *HF3pP ' a il<je*ifi '3**0 J i < 5ct>c*i 33*1 ^1$^? 

pt) cio- pi) C 1 O 3- 3 pt) cio 2 - PI) CIO4- 3 
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see 


i Pi cm wills ^5! ? 

wci- («o h 3 o + (*t) aici 3 N c 2 h 5 oh 

^b I Pi CM C^RflJ ^IJJ*P ? 

(?) CH 3 NH 2 W) H a O + (*t)BF 3 (VI) A1C1 3 

^ I 90°C 4 HlPijq [H 3 0 + ] = 10" 6 mol L -1 ^?I; ^5MJJ|ifl|}| Kw ^ vfR ? 

(?) 10 " 6 (vt) 10 ~ 12 (<t) 10- 14 (vi) io-« 

v( -b MCQ <43 | b | *t, ^ I vt, « I 8 I *t, tf I v|, n, I v|, h I •!, VI v|, 

*1 v|, bo 3 , bbl *t, b*l «f, bo I »t, b8 I *1, btfl *t, bOI vf, b^l v|, btrl v|, 
bi* I ?, *0 I «l, *b I ?, ^ I vtl 

V|-^ MCQ 8 (Multiple Completioii'MCQ) 

bl HC1 « Na 2 C0 3 Ul^tJrlci Pi^icH 

(lil) fSfVflt 5 ! GTO 

(*t) (1), (U), (111) (VI) (111) 

(111) FeO 

(«t) (1). (11) « (111) (VI) (1) * (111) 

(111) HOOC-COOH 

(«t) (11) « (111) (vi) (l), (11) « (ill) 

(ill) NH 3 

W) (i) X^W) (1) « (111) 

x <r 

dm CH3C00H 

«s>- 

(*t) (D.^'e (ui) (vi) (ii) « (ill) 
o 1 *s)Pi» o 'o)^ tJl$c3Hc*i Picn-1«p 3*1 — 

( 1 ) wPitffa? (u) ft«rtt 9 T' s rerai (m) .’ftftvn^ivrom 

C*?Rft! >il2><p $.0*5 — 

(?) (1) « (11) (VI) (1) « (111) 


(1) ftvn^I '508f (il) OHVWVUlfJR 

■*ifo*p 5 im wRlS $cs? 

(?)(i) (VI) (11) 

^ I <bl^tdlfl>? 33 — 

(1) CaO (11) Ca(OH) 2 

3f?)? ’^53 wl n t& 3C3? 

(v?) (1) « (11) (vi) (11) « (111) 

o I ol^cdlfta 3QI3 3*1 - 
(1) ,H 2 S0 4 (11 ) h 3 po 3 

C^nlS *1$*P S'Qfl 5.0*5 - 

(?) (1) ? (11) (VI) (1) « (111) 

8 I C^Flil 3*1— 

(1) H 2 0 (11) HC05 

WHIU. ^ift*?* (S'Qfl $0*5- 

(?) a) vj (ii) (vi) (id «(in) 

<t I CSHcDlcetPiv* dll*l C*5>Rfl> $o*5 ? 

(1) HF (11) H 2 S0 4 

CPRfD >l!3*5> Sos 50*5— 

(?) (1) 8 (li) (V|) (1) « (111) 


(*t) (i), (ii) * (ill) 


(VI) (ii) « (ill) 
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*11 M 'flu's 9 ! - 

(i) H 3 0+ (ii) NH 4 + (lit) HSO4- PI) (ill) 

wi-tfe — 

0*) (i) W (ii) PI) (i) « (ii) PO (i) « (ill) 

trl ^ sjffrm era pH « <31$ ^ - 

(i) 3.1 - 4.4 (ii) 4.2 - 6.3 (iii) 3.5-7.0 

C-Wlfe *ll5^ $'9S ^£<5, 

W (i) « (ii) PO (ii) « (iii) PO (i) « (iii) PO (i) . (ii) « (ill) 

1 caitGifaPto ctH wi*ifl> 

(i) NH 2 OH (ii) NH 2 -NH 2 (ii) CH 3 NH 2 

(?) (i). (ii) « (iii) PO (i) « (ii) *0 (ii) « (iii) PO (1) « (ill) 

bol Pict>f5 a(J|^ 6? 

(i) A1 (OH) 3 (ii) AI 2 Oij (iii) Fe 2 Qj 

PP)(i)«(ii) PO (ii) * (iii) PO (1) <3 (iii) pi) (1) . (ii) « (iii) 

*-*Mcg <ira®*?prprt: bi pf),*i po.wi (3 ), si ro,<m <«o. i w,4i po, 
vi pi), k 1 m, bo 1 m 

«i - O MCQ :^ri%g^tr1%f%4i^|15rftFf5l«l5l 

b 1 hno 3 « h 3 po 4 t fl P wmtw *bwi^i wra*t *wm +5 vm h 3 po 4 <<hi ®or 
hno 3 ^3 i $vi 'fliers 35*1 <u<5^a i '$*u P)imj (b) a (^) sftjpi $'es fts i 

(b) HNO3 « H 3 P0 4 $53 OTW 8CTW 

warcutflftiff PoMwnlfc* <*opo^ iumi 3mra 3^3 1 

(^) hno 3 ^3 ^sm vai - 

(i) P tifil 51^33^ N 43 CEOI C3f*t (ii) N 3331^3 , 3TV3 P 4?! C5S3 C^fl, 

(ill) N *1331^3 51^ 3*^5 P 43 C5TS C3f*t I 
til'll!) *ll2)4 4,13 — 

m (i) « (ii) pi) (ii) « (iii) PD (i) « (iii) (3) (i) . (ii) « (iii) 

41 33t?H *flPFMlOI b3lCam* 0.05M 4f*R 3^*1* ^flWIo, 1M Vaga*!^! SW3ft 

4£f5 « 43s '3jfa via i 4aa ^sai ptre fasa (b)a (4) 3*s&«ja$sagi'e i 

(b) pH3K5 4C4? 

PW 0.05 pO 5 PI) 2 pi) 1 

(4) gf& <3*5*33 33Fta £3313 pH ^m^4£3 - 

(i) 33R (ii) gaFta VI, (iii) VR ippU flft, 

PF) (i) PO(li) PO (iii) PO (ii) « (ill) 

3 - w mcq 4a$«a3t*rt * b i (b) v, (4M; 41 (b)a, <^) v i 


All e-books & Software : www.tanbircox.blogspot.com 




ELECTROLYTIC CONDUCTANCE AND ELECTROLYSIS 
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I _ 

introduction ( 3 ) Web: www.tanbircox.blogspot.com 

. v 1{5^l'J k c v s bl^t<j^ c9ft>3 'O $.<.*! I fandji 4HIA I , , lR'o ' a (lvPi < p c^IM 'Q 

U^tis! TJMOW ^5% < 5,'*I% t*R*fR 5^5 RtR SRtf^S *ffR I C^R TOJW 
smi^w xr«irora *tf?Rt1^5t i ^<5, w « ?jpmrf^ Rfonw toj *n?w1^ 
i '•iiiiA* Rtom *tf*T5 'm^rra mt g^«t suittd wt ^mrnf^p ftfoar mtC; 

1>cs*i c t ^ i ^<5, « ?n<rrcm awruPR ftfan to ftcjqj c^tr 
(Electrolytic cell); TOR illTOPR ftfaRt TOT fcSTOm'Q *TTO I dlTOpR fafort TOT ^5% 
^' 9 I3 TO TO flMWlPR t4lM (Electrochemical cell) I 'STO 1RRR 

(Electrochemistry) TO 55 I 4 TOJTR Rl^s, CTO TOTO RR Red <13 TO PWc*pW1 

ctot, cjpiS*i, mm^ftforra t&to^r thrift '=iic*iio*ii tot $,c< i 

ii.^,i *rf^arr1^5T 

Electrical Conduction 

TOTO f%%R 3$ G3%^5 TO $ 1 'lR<il?l « 'V(f?RTfT I 

O) (Electrical conductor) t R *R TOttfs *RJ f*TR b*Ub*l TOTS 

*rrcs, ism i otw, to «n^, stmt?, 3fro toto totoj* 5tR *i( 2K!U i 

'SIMM 3t?RTfTR 3$ G3%® TO TO TO I TO- '$f^<5 1 3 v lQ«jlD 'S ^HQ<llD I CtR? 

ftcn *WBt5. v oI^>S dslf^'o ^.t's *ITC?I 'STsTf : w*l*i all<fl^l> $,'®j|R I 

(7PR *tQ<lD 35 'JR ‘ ! lf^TE5 ^5, ^ ^RTf 5Q^lD; CW *flR I 

(3) mf^tfljNon-conductor or Insulator) t CT R? *R E <a W to 5*t5R 

wi® Hies •it, \6fjii ^f^<? i <?pr, firm c^R, 

W «M05lD i 

^<? *ff^t% <3^513 : ^<s, *if^pis <?pHc»ra ^ m ^\o\ 

WMfSlW! 

(i) *im ^ *iflwtl«(^) ^f^m’if^tti 

(b) (Metallic or electronic conductor) t 

S CT ^R ^(i»l *RR^1 CO'S* 1%m sl-nlsR^ 5f?R^®T ^rd> 

y, ^v pa^ tot lift'd ^r, «im tt mOriD ^Rt ^?r i 

5'ii^‘t s ^r «n^ <3 sfwt^s ('^‘rrj) ^ ^st'is 5ls*iiD i 

?! US MR (M)-tftr 
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* 

(i) <4 33 TOT Ren 1 ^pt3l 7 l*P?t e t^t 5 I J&'in&'l TOTCTO 3T*ue»i TOR net!1 
(U) ^<5. TOTCTO WI *lfSl4ltlS5 C3R <l*HllR3 aR^H 3t5 3t I 

(in) Rrorra aRron rr am I 

(iv) 4 33 -tf^<llD<q CR53 9TO33 3Jj3 SJWPetJ I 

(^) IRejRJ *lfiT3tfT (Electrolytic conductor) ! 

7t?»t i C3 33 CTH '’It UH^ ^R^ftU TfffcTO 331RT3 1 9 TORJR 9ft33 3t3t Rf^<? 

afirro? ara 4a?. ca atw araraRra alaatfa atl>, vicwc* IRctot afTOtfT aat aa i 

frrRaa s aa rihR* cata 4a? camt? aarot# dta afas aa*rta 9 «#s gata Rrstaj 

aRnl^l TO I CTTO-aft^ NaCl 43? NaCl-43 3TO, 4^1® 3^*1, *taa gaa at Tin*? Riel's atR I 
tafafcj * 

(i) ^<? Redm aRnilln c^a aroa^a aai^ 9atai^pp «fUiH*i^^ <s . aRw^cs i 

(11) 3R<RH3lC«! CTO33 «IJtMIW Wt?a 9 TOWIC* ftwtaa atft I CTOt-aft^ NaCl TOT 
I aRnvi < plc'i RlRa af?Fr£a atf? 8 

aR$ NaCl 43 taTORR i NaCl (0 —» Na + (D + Cl" (l) 

RJTOre TOW * 2 Cl- (0 —» Cla® + 2 er 

«wMlcw R^IjH 8 ,2Na + + 2 e - —> 2 Na(s) 

(ill) WK 'oR>e, Rt;Rj aR^Isle's 'sl'pe, aRaTO 'l111 

(iv) 4 aa aRattla cron vmus* ^ai dwi*rj i 
- ^a-fttgroa ef^Rrsta t 

Tsf^^tsai aatf g'TOta * (a) ^3 ^f^aRcsaj 9 (a) ^ 'oRjsResinj 1 caaa ^''Redm aat^ 
gaia atal*R> waraa^^a RtoiRfsto? tor aR«R to 4a?^aaRaTOTOa 4TOiftg 

'SRrtflltTOJ 3TOKTO3- W TOt, tss 4RF5 9 TO 33a I TO * HC1, H 2 S0 4 , HNO 3 , NaOH 

Jjaa1 3inRen» C333 aaT^ gata aM*1n i 'sle<! RenlRns TO TOt «p TOFU R^R aRnro <w!W 

atR 1 «flR3 ^ ^ $rftcJiW$1> tot 1 ^ laf 3 ^ « to ctot- ?to 'HPi's>>i^ 

(RCOOH). NH 4 OH Sf^jl «i% 33«t | 

«iRca«u i at to ctH to^t RtftaRrs toto afiTron tot ^t, «i«dw ^<5- 
(nonelectrolyte) TOT TO I | TOf TORT^t RFt I RTO- ffef 3 !, JTOW 2T^ TO 'si'? 5 . 
«iRt.a<u TOrt 1 

ib.O I ^srf^<? f^C.-j^C.«t <SA^£> *TTO 'S ^lOWT «ilTOTO 
Terms used In Electrolysis and Their Units ’ 

(j) (Electric Charge) i 'TOsTT WfR, fttpe. to ^ TOt? *t% I c<pH 

*lR?t%? ?*1J Ren 'sl'^^-slc^n TO 1 R? <fC®1 lit 'oRe. '*1% ^*13 TO I TOT^^ *9 TO 1^(4 ^’SFPt? 'slv^e, 
5t^ l ^T^<s-sle4n SI TO^ TO ^*TR (coulomb) j 43 TO C l 

“a m aRr?tft? w Rr 1.0 ata^s ( S ) wro tot 1.0 TOf^in? (A) tor ffff tor 
aR?ifl? tojRr r aR?t e t toi^r to, ?r i 

.-. -^TO (C) - TOfRTO (A) x PW5 (s) = As 
Rt?t? 96500 ^*F? Ft^R 1.0 ^R1?K® (F) 3*Tf TO I 

(^) TOR (Electric Current) i afTOtfl3 W Rr ^VFK^3 TOR TOTO TOR 
TOt TO I WS, TOtlTO 4TO TO RJiRTOt? (ampere) 431 tffR TO AI af% C3R^ TOTRr 
blears v lR^WC3 RJIRtoI? TO TO I 
TOR (C) 

.-. ^nmi (A) - - CGs-M 
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'Q toTC«t 


(vs) ton (Electric Potential) i ^ Pfc4 44f& 444 W 4f$«, ^to 5 

crora pfr tops'm ^5 ct *t%n«t 4 re TRna nn, 4 it 4 £ ton ton npt r 4 f$v 

_ _ __ *Wlto 41*? (J) 

tot<W SI 444 ^ C5T^> (volt) 4nt 4* 2T®t4 3®I VI 41^ ton (V) = &| ^ = JC 

PPR C4M '®ivj> <! , C’PWl C4M Pl**l^ 4f^n R'o^ 5.0 V ^•lC'o CnRIT ntn PI, *|^IJ 4*1141 PIE4 

1.0 ^®i**i *Rt4|4 4f^ ul'dtw £ R^c® '=nl'lt'» 5.0 J 4l®r -TOUR'S ^cn I 

b^.s i '^rmftop C inc.»ls 

Electrolysis of Molten Ionic Compounds 

toto qmto cnt*t nt *nto gft^s qpw ra town w to nfitown 
CT$ PiU*ln fatllUKHd ntniPI *l»il«Pi4 nto^nW vafys tojto n*Tt I 

*tto C^ffeUR t»l4&0b4 -51*0 to 4f$«, SRI* W&\ 4SPI PRI ntH PI, 4JTPTIW nt 
*toJ4 Vil^^lW C4tto *1TR 4nt 4T[Pt[tf5 nt ntoJ4 4l$<!fftPt Plll^flln I 



fiat ii.i * ftito p ii fcmv <gm i $Wd ^g. to?«t i 
*tto NaCl 4<I tol«H * NaCl (0 —» Na v (Q + Cl-(l) 

wulCHlttb WRl«f i 2C1" —> Cl 2 + 2e“ 

4TtPftE4 toll*®! t 2Na + + 2e“ —> 2Na 

4 4f^e, toSnpR SRJ sJuileM 44fl> $*PJ>y 4t^«, Rtsl<u PFR 'Q Tjffr $*RnS ®t'$s<*ts I 

v®(vjps*l* S 'ol'j>n RttRPts Rmi ft’lRva nt y^l'^'o 'sR» < ^ ftC9PU?I n^nt iiT> nt®* ®lRnlilt R^nl 

n4 isle's n?l, PR 4 < ?ft> Rc* voRin c4IPI zk<H 4PI ’SRlflt Rcfl C<JS 3,C*J *11111 4 >jfi> 
«m <a Hsl jJI<fl5.'C <*il I PI 'ol'jsilsR sl^tss '*R» < *, ^ <5 JP1S *Rt^4 dlc,T5S ^iTPt 

«TR4 'SlJItll® 4^t PI ^*11^4 StlWU RtPl «ftW ^4 4TfPfT'S ^It I 

* tofcj c^r i pi *rtci tow*t mtiRt ^sm to^u ^ i 

toro C4mf& 44^ ^<5, ^*T^rfr *ms pw, «nrai 44f& 

Rci<)J PPR, *lto Pltf^UR GFlsH^ Pint nn 4Rt 4P5 'of^sqls «fR4 I ^ *tf»l^5 «RC*t nt 

3^*1 dc<i*l <P5i1cil ^ I 
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i> i ^f^<5 Pit-mom 

Machanlsm of Electrolysis 

Rf&R rr^rtr Rf^«, Rctisj RRTtfo cwt-Naci <4R rturr^jr c^icrs rw crrpt wiRot 1r#* 5 
>ro tjertcr rtr’r to ; rrr i£i?n Rf^ rR<r r rss *rt i ft«tftR rt gf^s rr^tr rtcr^ 
CTi'GPiffc rtIHrim fRSRR rcr i (to TOrorm CTtferm crtri$otr cRrfiittR rtrr (Na + ) « 
gfirt^r (ci~) rtcr^ wiUi^n; ^ RR*rra ottot rtr i rrr rr^jr rrir (Na + ) « rrksjr rrjr 
(C l - ) R1RT Rfi£«, ■ p tf^T5rr RRT R*RR I 

NaCKO-»Na + (Q + CI"(0 

rrot ^ r1$<wir tot r#cr 4CTs rwj rtrtcrj ftRR rt^rj ^ rrt rr i RitwiR 

Rtru^r rtrtr^s tort Rt rrfsir rtrtr^ rtrrjp{rer rM«? rsej i ott^rr 

rttwtot corona ^otrot $wr5h rtr rer, rcr < pi f fc*i i n rrrt^j ^ rr i cr i ^r t h rrrt^r^r 
iflwftrs rer ou%m rt^r mro Rfiro rr i 

Na + (0 + e" (RTTERTR ROT)- > Na(s) [ RTfERtOT tRRTRR 1 

rri^er rtieri'5 rrhsjr RWRfji rqrtr rt R«msjR «$5 rtrrrt^rer rest <w 4 

RTRRR^R ' s ulc*ilt® dfcWai RT ^.(.'isdH RJTR s»ts esplEl'i RRRT^ ^jPS <pes i ijftJ cjplfiH Rs^l^ 'IsHess 
TO *3j3f ^.ts uJ*lftH Hilt-ns jjR> s»es I 

Cl - - > Cl + e" [ 'oulWIC'b RtRR ) 

2C1- > Cl 2 

4®lM$ fatS^R R?Rft>R RR | SPf»tR $E8RJ 

CR, Rf^R f5rcjR*PTO Rf^R f>EJkRJfl RRFflR 
Rtire’rp rttebtir rk|r Rff$ rr rot riotrer 

RTlfrRR ROT I C*PR RR RtRR RHR (Na + , Mg 2 *, 

Al 3+ ), NH; « H + RTRR twtf^l RtRtR Rf^S 
f^9R*OTtOT Rf^R ftlSOTJR RRTRTR RlRRRJJR 
RTTOTT& R^R Rfff$ RR ROT RTOTiTCR RTlRtRR 
RRtR5I CTRRRRtRR RRtRTR RtRRR^R Cl", Br", fSai 8 *rf*T5 R^tm ^g^*t 'Rnf^nF 
r, OH", NOS, soj" tRTtf^ I ■ dlw* *iftR^ws c#W i 

RR RtTRR OT S 

(i) RHIxqs* RTfWtOT ft®Ft?H Rt5 ‘flRt. 4?I Rf*iJW RllUfl^ C^tOT cs*ks STCRt s»cs I 

(^) ^Hl^S 4 RJRR1W RRH Rrt ^Rt iHR Rt*UW $,c.*! < p]J*i CRIR RTt*t Rd I 

(v®) RTRRR® RJI^BR RSfiJ.^CRR^R $jR*f RCR RTIOTTOT RJH1RR f^R ^OTRJR WfR RCS I 

i b .<?. b vsfvtjs 'f^rc»fR c t *£TRsfl» wm«t-Pi'etm c t srf^rrt 

Rcasc*tsl RRR Rlf?RR RJIWI^» ROT 4R Rt ^RffRR ^OTR^R SlR*t Rd, Rt 
RR I RHsRts* RTRRR RTtOTTOT *5R RT ^RlfRR ^Wr 5*1 R^R < PCS R^T<!, Rt RtfRR RR I CRRR 'ssPl's 
CRlfeillR ts»lsRtws Rfe<5, RciSCRS RRR IrTUTS S^illR^R RB I 

NaCl(0 —> Na + (0 + C)"(0 

RITtOTtOT ^tR*f 8 2Cr - > 2C1 + 2e‘; 2C1 —» Cl 2 

RJTOTTOT f^TRR 8 2Na + + 2e“ -> 2Na 

St^RROT CR CRR RlR^ fRC^RR R^TOTRRT RRIR CRRf RfR'CR, Rf^«, ftcflRMRlCT RITOTTOT RetlsR 

>ORtRItOTfOT RTRR STfanTT RWf^R RR I 
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i>b-visi ^mrfSpp c*nt*i* ^f^<51^rc*r^«r, ^c*i**e35tv&> 

Electrolysis of Aqueous Electrolytes and Electrode Reaction 

333 C4H ^ f^rcjRj c4it^ 45fi> -m 4 45fi> 31m '3313133 3R5 C333 , iPi'o 

NaCl, ^3 $C*i4{£l4 Rf531 mi 335 I ^533 '5f$«, toWPI 4JllJl33f& 33WT5 C355 tm^T 
€f^«r <ns ‘list's 3f?) e t'5 33 431 «uhl«*ifD «ulc*ilc'& $,c s i < Wa*i W13 4(3 bl^t Hs»)l*ic'o 

^rrafr® 33 i 

5131*14 c4lt»is g3E«t 45tft4 4Jlt>liM <3 '3|jhl«*i 3TC5 I C333 CuS 0 4 5^)3 335*1 
PlCHl® ■'iSIto*! 35® ^f& 5jn>l33 "31 331^4 5133 C333 H + , Cu 2+ 431 5J13133 31 3M|\g|<p v =ll<4*H 

CT33 OH-.Srf" 31551 

H 2 OW ?=* H + (aq) + OH- (aq) 

CuS0 4 (aq) —» Cu 2+ (aq) + S0 4 "(aq) 


^5311 ®f^,-ft593J 55153 l3gJ351331 4353 5J l C3 l C '53 Pft5 H + 4 Cu 2+ 431 4JIWI543 1355 
OH- 4 S0 4 " 353 I 433 5JT53T5® C*ft53 $53 3335J5 4U153< 353J 5513fi> 5Snf<513 IW%M 

%flf3® 353 431 5JI53t5fc C%3 $53 *W5J4 '313133 353J C5t3fl> 5STtft5l3 f$f%5® 5#® 353 ®t 
Pi^ 553 Pits I® 1$3 •Ic'ia $33 I 5333, 

(i) 31313^5 3lf35® 3$!$ 513533 '33 5 313; 

(*) ®f^l Rcjl«(J 33533Tlt>T33 4 '3TT3T3533 333HS13 a®t3; 

(o) '»I^1 55153 3J3f[® 'sl\j> < *,qlcasi 3^f% ®^131533 STST3 I 

i I ®^<? 3l3llll*l4 3# (Electrochemical series) * ®f^ ^5335*13 333 '313533 

5I<^® 34313 333^13 $33 Ifefe 313 '31333^1355 45fl> 31^5® 3WPIt Wl, '5(55 ®f$«, 31313Pl5 
31^331331 4 3ffaft f3«fl33 f3®533 $'£53 'SR3153 3^® | 33W ft3fl3*t53l*K 4lfCl33ffi 4 3t%® 
335P53 R5£ >313 C3C3C31 [4c>rC4 Pi CM 3314 vs 31 '*r^ '33f?)3f$® 3155® 353 I ] $523T 331^4 3133 
3t 5Tl$t3533 •'lilac's 335553 '3f35 3&3 3l'jIU 3lf?l3 3353 35353 431 Pi5t>s Rc5 531353 33 
53)33^3 >313 cic««. I '3<$t < 5, 033 C3C3 C313 3133 bl4^® 34313 SR*I^1 ^13 -n&H'ols I 

313R bb t ?rmt?rf^ Piftwn 




K + 


Ca 

Na + 

Mg 

AI 

Zn 

Fe 1 


2 + 


2 + 


3 + 


2 + 


2 + 


. Sn 


. 2 + 


2 + 


Pb" 

H + (^t,H 3 0 + ) 
Cu 2+ 

Ag + 

Au 


M n % ne 


*mat vs 

WITO1 

I 


M 


3 + 


annual 

M —>M n+ +ne" 


'3TT3133 3&34I 3(TTC315'5 


no; 

sc?; 

cr 

Br" 

I" 

OH 


3S313 
Rcw Rc^hi 

mm 

<\\v?(*\ 




N0;-^N0 2 +iQi + e 
SC? 4 ) SO 2 + Oj + 2e 

Cl" -*\cn +e 
Br "#l Br2+e " 

20H —>Hp +^0 2 + 2e- 
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‘IJIOI S WR ftcilRJ SSER Na + « K* TOR tSsms STTOT PicjhcRS RSS RSER Na + 
srore cses $ers(5r as*t to Fi^f ses 1 gsE*is rs*5 Na + Ft^p Rests *is k + toms ft^ 
S8 STS SES I TOR S5f^<!, STRtsfas 1 ■nlfik's Na + 4S ^fR K* ^ ftEF I 

Na + + er —> Na: K* + e - —>K 

. gsER cr tor 8 r tor stto Messers rrs rses i _ tor torte^ 

tPFffiR wm to res i sqw rs r tor ft^p s 8 sts *is cr toms FUfajt w tests 

SCSI 21" —> I 2 + 2er ; 20T—» Cl 2 + 2er 

*i Rssiff ^risers shsmis ersts t tots strtsIrs riQm cro tors torters 

TOfSSRESS CFES it 'TORS SRS13TTS 8F51S CSft SRfaft SS I CSSR 0.1M NaCl 4S Wfa 0SER 
RTRT’gS 1 TO! OH- 4S SRST3TT SfES 5 10 " 7 CSIR L -1 4St CP4S SRS13IT STE^ 0.1 CSIR L _1 'S'tfK Cl" 
<SSSRS13IT OH" <SS SRS13TTS CFES 10 6 *JR CSft I ’5^, SIRtSf^ RISC’S OH - TORS RSTOT CP 
’RISERS ftEF S 8 STS OH TOR TOR FI^J S 8 ST fcfifo: SRS13TT CSf*t STTO CP TOR TOR Fl^JJ 

TO STES I >4S$ f^TSES PbCl 2 4S S?% 5SER Pb 2+ TORS SRS13TT H 3 0 + TORS SRTOTtS CFES 
’RER^ CSPt STTO ’Ff^, fSESSCRS RSS H 3 CP 4S *ft^SE^ Pb 2+ TOR «WIESIE® »|4^® SS I 

» I ^f^SSlESS £P^1% i ^5f^<s, CTOS SJSJ’F ’Ff^SSTESS Sf^f% 'RER^ RSS shlsPW RT%T 
TOffaSRS ftSESS Sjf$TO S^TS I CSSR, NaCl 4S S|% USER Pjft SRT’SpF TOT H + 8 Na + StES») 
■fllffiRlR ^«5tS SmS TO ftEStSR S&TER STORIES SSf^S SIRICA* RT^S TOtftTO RE’S H + 
TOT FI^J TO H 2 RITR TO I SRTESR^ES TO SJSf® SES TOT H + 4S Sl^SE^ Na + 
TOT TO Fl^jS SS I ^lSR 3CTE3T Na + TOR TORS TO tSE*T f*tES TO R<S^S TO} TO 
Na + TOERS S8S1S SfSR^T CSE? STS I 

ff.r I ^Jpfllcvbsi r^c*m e t '^raj 

Faraday's Laws of Electrolysis 

f^ESSERS ’TIES SITOf^ Sf^S^ERS SlQl^ *l%ST*t R*Re 4 'TOITE'SS ^ RSJfS ^3f TOR I 
^TtSTE®S f^EJfSERS ^uff f^TS^S i 

tot^ 3i t ft mym sss cs cto ^tos TO f&^stroPr^f^stssfiWR 
CTO srf^SStES TOTO 'St ull'JJVft SRtE^S S^TStR fitStf^’F 'f^RJE’SS SftVlCRS RSt^Rff^^ I 

TOttESS fitSS ^E3IS STtSTt 1 CTO TOtfs Srf^S fWsERS SSS sft Q ^PS S^StR 
SfStf^F S 8 SIS ^FER Wg '5ESS RRT^ 'sl'^^lcn St^5 ST SS, '®ES ^FTTSTE’SS SIRS 3j4 REST, 

Wa 9 .... (fl • 

ST, W=ZQ 

4STER Z 4Ssf& 1^(S RtSJT St RRTE^S SE^S ®RS f^S TO I (RES CR RRTE^S ^<5, SIRTSfaS 
'Sful'^p (Electrochemical equivalent) SRT SSI SSR Q = 1 ^PS, ^5SR W = Z x 1 coulomb, ST 
Z = W g coulomb -1 I 

R’FSR^R fttaSt«tS RRS <S* fRRS f^TS (StStERS TOT CTO RRtE^S TO SfilRN ’RTfERtE'F 
a^l'SJ'o Si TORtE’F Rf^F ss, CR^ RRtE^S SlRlSPlS 1 ’JRTPff SRt SSI 

miTOS ^^*5, ?T1RtSfRS ^RJI^ 5 SC^ 0.001118 g coul -1 ; St^ET&TE^TERS ^5^^ SlRtSf^ 'j»ul'« e P 
SW 0.0000104 47 g coul -1 I 

TOTS, Sft I ’RJtfR'TStS St3TtS tSRP. SlSlS t CRETO RSS RSlfSTF SS, ’FES 

Q = I xt .... (ii) 

RJFSIt W = ZIt _ (ill) 
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Sits 



stat«r t amyt wt ft, Ra s t a Hi$<$t; ( AgNQ 3 ) 4a gart tom aaca arrears® tosra 
*fT^ aat ay I PlH^C'1 Pl«ral*l x m^ (Ag+) RetlR'o aa I 

Ag+(aq) + e--» Ag (s) 

1 CTW 1 PW 1 Cam 

4 a^taya are cam am ca, i cam Pw'ois 
at?m l cam $c*iali*( amt R'BtiRi'o yty i cam 
tosm aaat^fcaag aca i mam §aag tosiwa 
aftraw atfto mito tyiafiwfl torm 

>1HI*i v l!f^4 'sto <^C® 5Hlf^5 Caf& f^J«, at 
tom mttfy ayi-jaifaa i aram i cam Pw>m 

*BPn<a?J 108 g 4at 43 TOJ N a ataja 
WJieaMIlW aUTt 6.022 x 10 23 fi>) ftom 

* BW *^ ' aflc ^ 1 1 csn>1 Sensei's fan >>.« »aims* >y ytais aami 

^c."t^G*i area inat >aafl> 5.t*i‘pjc'is ytaj yy =i .602 xio -19 i a^a i cam ^ta ^Gc^m carft 

3t^ - 1.602 xlO^ 19 x 6.022 x 10 23 C - 96473 C ■ 96500 C (Stty) I 4 aftaM ^J<s,3T^ *fla 
^Ptldliw to ^*li yy iDRt. F ^Idl fito < Pfll yy I 
.’. IF = 96500 C 

ato i camtosm (a^Iwioti'wi i Ff^Ft^firorw^i 
.-. x cam tosl ajAg) amt xxFt^^ mm I 

mRre Pi«i'oicnfl atom a fifatto yt^ i 

>3&r$ ajlsltw* RcflaWy 2W*J ^5 I 

4JWI(,® ijya (Faraday constant) t 4j|*ilc®*i a«fa ’JjS ye® fW am ca, <44 Cam 44a 

«rnm}a amasa to " 5 J 5 ■we'® 44 cam ^c,*i^5c , ifl *iwi*M yy i af% cam aary amr ca cart> 
aransia tomyflSf $«,agyy,4TS4 4? armis® at am® ^ya w^ii 4S4 f amt fitoaaray 

43\ IF = 96500 I 

mNsI atR, Ag f (aq) + e - —> Ag (s) 
lmol lmol lmol 

lmol $.C'1 < *5'1 = 6.022 xlOfl>; lfl> $ma5S*m'to = 1.602 xlO” 19 ^Py 
lmol ^«4lBw« Cafe to = (N a x e-) = 6.022 x 10 23 x 1.602 x 10" 19 ^»Py 
.-. if = 96,500 (am) 

^ ' 3 jm t *mf^ ton wfojswto ^ < tf^n < t ftya aarf^s amt ay, ^ca 

’ RR 53 ^f^'s.aka af^a at 3 at^$ aat^a ^caa al^ata aat^a^caa atamf^ 'jajiwa ayt^ari^ 
ay ra^< 5 , 

wazmaaixt l^iaattas); • ^arca, w -af^sata^®am^a^a 

.-. w = zxit (^atca.ixt ^tai1 5 i^aa c ti) z - aarc^aa wrafr?ygw 

I = ^^tata (Current) 

__ t - cac4(. , w ayy 

a ^yica ^cj f^s ‘aapfcmtyy arniyf^a* ^arr®PT4 am to aatatt^a fV^ty t^re^a 
aat aa 1 ' 

af^t f^rl%a totaj aatt^a aaj to 4^t afiwa srato aat aa. ^a tog 
arffoatt a mto at g^s aat^^ata ^iaa atoa ; ^twa to to tfta-aaat^ 'sata 
'aist'is to m^trt toy wt "ata ca , oW«p*i at'eyt am, 4icia amaaif^a aca i 

aft q atoa aarcaa ■ata cam a^«atca w am ®caa cam aat^ aR^s at gft^s aa <aat 
^ atoa stta-aaati^a m <3 ^a amcaa v aca ^®ca atmtusa ^y mst ar®, 

M . M 


W «— ; 

v 


a,w=K x—. 


(i) 
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'SiMIs Q ^ ^ bl*i*il ^F3T 33 l *K*l c<pIc<hj ijfl> ^Ml^pF 

'sfewra Mi « m 2 smt-Wi«3 Rfrd *t3ttf3 ^wrasw w t « w 2 srro < #^n < t 3 ft^> ^ ^ 

’'lll^WW bl^t 33lffd V! *© V 2 33, '$d (1) 3t •'l5) < PjH 3t^5, 

W 2 =Kx^ 


W,.Kx^i 


V 2 


’"•It -*«">> ’"■ ]i£-*«">• •••It 

Vi v 2 Vj v 2 

[ 43R3 ^|NJ d, <wlslcvwi TJ3 ^5 3 W 

“The amounts of different substances deposited or dissolved by the same 
quantity of electricity are proportional to their' chemical equivalent weights". 
—reference Text book of physical chemlstry'-S. Glasstone. 

^5d ®»I'§R 'Q ’ilij'l^ixp df® 3^5 Pit'islb'l ‘*3l3t3faP 'pu ^3” 31 ^UW 5 ‘IrfD 

RR^ ^3t3 C33^ < p'^ < p 4 R»^GI ■dQRRfa ^sl 3 c*k. 3, 'ots ^3 s'ssj i 1 

4H4ittb* ^ranr 3TWrt: ran ^5fa# f3d3J c^tw (31 jwifSTCiw) ^sfa*. 

%5^W AgN0 3 (aq), CuS0 4 (aq) « Cr 2 (S0 4 ) 3 (aq) ftd 4d3 3dJ WtfW '8*3 ^3T 913513, 

ne^tf^rrm «nW$prarcfcH5at3333 1 433fa# jwififtnw Wm 3tdt«f cthi 33. 

43t RfJR> Q 3faft*t fajR t>hl! 353t 33 I 



wtCTl»m 




3If&1t 



d33-l <^13-2 C333-3 

AgN 0 3 (aq) CuS 0 4 (aq) Cr 2 (SO ) 3 (aq) 

AgSdVtjjI'b Cu^c^PtfiKa Cr Sd^tBl'b 

®bC3$ SeM^Vi ®'5W^ 'Q'&W'JVi 

fi>at ib.s 8 vjIsIws mta tww. t iJWi i 

3d < WIWkb»J<.3lc'i Ag, Cu 'fl Cr 31^ ^3f 3C3 3TC3I RPR> 333 3d fa# ^"llRUlfl t^wAg, 
cu « cr merns <313131 3*d $d, ^ 3d sfrej#3 «8R wi 33 i 433 q 3fart*t fa^t 
£13Tt33 <PC°l < pjlt3k'» 3fa® 3T3>3 'Gbm volt'isj 8 'bM ^P3 C3C3 R*lM 33t 33 I C331 C33 l®j) fa| 
‘WlWIC'b #3<5 Pl«T©l*l, 3313 8 Ctf'lftnidifl W 3T9Tn C33 33WW 0.5832g . 0.1714 g 0.0936 
g. I <w Is) I OSS R'oliJ ^31 ilC® 3T5?f 4 4 ®flC < P R®t 

w ^f»1 d 33 3t03t 3t3, ^>IW3 33t^3Tf^P ^d I 


3 f ^5 Ag i® W 

ifltfH -—- -z - 

’ Ag 43 Stm- 3 tt v 53 -r Ag + 43 m 3 t 3 JT 
3 ft*$ Cu 43 ^53 

Cu 43 5113 - 31 * ®3 -r Cu 2+ 43 5 t^ 3^01 
3 f ^5 Cr 43 ^3 

Cr 43 5 tra- 3 T 8 ^53 -r Cr 3 * 43 W# 3 t 3 Jt 
4^r5 <PJIslets R'sls 3Jt43 ^<pvft I 
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0.5832 
108 -rl 
0.1714 
63.5 -r 2 
0.0936 
52.0 -r 3 


= 0.0054 


= 0.0054 


= 0.0054 
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'SIMM C*TR*M <TM*fM j iI^.Ic<ij <wMlc!»fl ^CT?J Pt^d f'iHijc’t cml •*llil 2 

facjh't Ttw CTR *Rk<fa '3ft?R (X& 1 CTt*T v tll'^t4 RfV® 4flC'® ejwili**0« Pilot's* 

*rf?rm*t ct «ihn^ *bii«ch« ftc^s ?rr cnm $t*RfcR (otr >, *, « <rr <im 
wi 

^sf^, RcjM't ^Rt m, *J I Wit's 1 OJRAg, 1 CTff Cu W 1 <RM Cr ^Rfa*5^®?Tf5I VW 
^Wmsj 96500 C, 2x96500C »W 3 x 96500 C fajK SfElRR ^31 4 V& ftuiltf »1»i)<MC«M 

^fW’mrapn^ 1 cw. 


Ag + 

i cm 

+ e _ —> 

1 Olt^l 

Ag; 

urn 

1 x 96500 C = 1 F 

Cu 2+ 
i m 

+ 2e~ —> 

Cu; 
l cm 

>$raai fajrc mm 2 x 96500 c = 2 f 

Cr3 + 
i cm 

+ 3e - —> 

3 CTM 

Cr; 
l cm 

lilTTOI StRRm 3 x 96500 C = 3 F 

1 CTR RITR]^ R'etlRvo < PSt'® 1 F SURtVl 1 


1 em fi-'HT'SM 5 'STRRW ft'Brlfa'* 2 f ^5«, aorRR i 
1 C^TM %-«HI'iSj4 Rolfs'® TOC's 3 F *Jc«N»l I 

m*m vim, 96.5 x io 3 c ^<ftqro smiths wra wr Rfa® 

< #*It e t m«fRRR 1 <RR Ag, i CTR Cu, | <RR Cr 1 <RR/ RRt'SF «il«c«w FRf) I chUto 

*lfil»IIHW Win ^C5 nt^rpnn RT ^RJIW (equivalents) 

<K1W I 

vmtwn *n ^cam emmt jjpw*i^, Israel: (i) ft^R'src»t«m«R# 'smn?m 'ss « 

ok^s «@m ^fHt mn, vr PiR£ *tf?Rt«t ft'jp, hmiw«i *rc»i *Rtt^?i 'sn <t«Rt 

vn rr i (ii) Rfaw *RTtff?i ^ ^ *RTtff?i 'snnt j m &iwfs *tfiRt«t wri «rtc*i, vr 

fiRtf^s flnjrcsn *tf?Rt«t «mt vn m i (in) rrm mfynitai Rftw *rtc% «n « fap«, «mi«h 
Rf^RH ^RT RRt*l, VR R?f5rt> Rt3TC*m Fl^ *t*RT VJT RIR I 


^rmn*t i i *tfSns RTR^nrt (ai 2 Oj) wsr form <Wfos so g 'Rji^fStfom *rt^ 

toc« ^ fops «ic?ii'8tH rcr? 

RRtRR S ftwtiR Rftlil PiUijc*! VTWTt® vi^tJ s 

Al 3+ + 3e _ -> A1 

1 csrm 3 ctpi 1 orw 

3 Faradays 27 g 


<? 




J> N 




RfRn*t ^5, 1 <RR A1 Rt 27 g A1 *(1^ R^MW 3 F Mt, 3 x 96500C^MF ^ 


/. 27 g A1 *11^ Pwl-li < pjk.'s^MF5H 3x 96500C 
50 g A1 «n^ f5Rnt»R -*?K5 f^5<!, «RF nu 3 X 965 ^ x 50C = 536111C 


Si ms pur (im-ft 







































atajfa? aataa-aaa aat 
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$ataa*t 5 mrttota atana ®f^s 60 aca cuso 4 gataa aar to ytaat to 
* tfaat«ta*ftamtoacat (Cu = 63.5] [ at. cat. *ooo; j. cat. *oo* ; a. cat. *oo<m 

matata i a;jnc® caftaaa, t = 60x60 caca^si 

__ 1 _,fN _ ._r^ .. .. ^ T J i- .. A ^ A 5 x 60 x 60 ^ 36 x 5 ^ 

.*, Statf^® wn*t, Q — I x t = 5 x 60 x 60 C at , Q — 96500 ^ = 965 ^ 


>ata amcaft (Cuso 4 ) ^gac't^^t^caaci cu 2+ Pu^ca fo^ift® aa i 
’. Cu 2+ (aq) + 2e' ——> Cu(s) 

2F 1 cam = 63.5 gCu 

aftoat ac®, 2 f fa^jK atat af*t3® aa 1 cam^rta - 63.5 gCu 

36 x 5 „ rs _ _,_ , ^ ^ „ 63.5 x 36 x 5 _ _ ___ _ /oW _ 

96 5 ~ F ^ ^ “ — 2 x 965 — §Cu = 5922 g Cu (Sta) (©*) 

vs i cuso 4 gac*ta aaj ffaa ieo mAfa^js 40 min. alas &M*ti wt am i ®f^s 

attaafa®®*rra *taat$t a?*rt ft4a ®a i pa. cat. * 008 )a. cat. *oii] 

aatam * a^ac®, t = 40 x 60 caca^ 1 fa^usaatart, 1 = 160 mA = 0 .16A 

384 

.-. statesft^aataata, q = 1 xt=(o.i6x 40 x 60 )c= 965Q0 f 

CuS0 4 sataa ®1^s facsaca cu 2+ ataa f^a^ca fawrftt® aa * 

Cu 2 * (aq) + 2er -» Cu(s) 

2F i cam 

aftoas ac®, 2 f fajkatat afa® aa 1 cam Cu at, 6.022 x io 23 ^ Cu aaatt, 

384 r __ o_ 6.022 x 10 23 x 384* „ , , 

•'•5®85 Pft *"" P *" W - 2 X 96500 ^ Cu< ""Ht 

= 1.198159585 x 10 21 ^ Cu *BR1} (fct) 

fcataa*t 8 1 at afe SHi a »«Piw>a a^ arfta gacaa aar to srtfltam ®tcaa am* i a«fct 
1^s«tatoa^mM®mrat® to 250mLatoiwM aimtsa^aai toc®aatattm® 
tor? 

aatata s st?prc®» H 2 *tncaa ata®a paM ®mtan« to) 250 mL = 0.250 l 


mtata icamH 2 = 1.008 x2gH 2 

m^tS 22.4LH 2 = 1.008 x2 gH 2 


.*. 0.250 LH 2 

Rcsaa atw 


1.008 x 2 x 0.250 


gH 2 = 0.0225 gH 2 


22.4 

H + ^a toaa fta aftoa*t ar® ati» * 


+ v i__ 

H + e -^ 2^2 

1 ct n 1 oti 


1 cam atotwaaaat^- l.oosg 
.-. 1.008 g atotcam ^5 a*at® stcatemaa if = 96500 c 

w 96500 x 0.0225 

.-. 0.0225 g atotwa W a^c® acatem aa --j-ggg-c = 2154.0178 c 

mtaatartft, Q = ixt 

n _ Q 2154.0178C „ c „ 00 . , .y, ,. 

.'. fa^c®a aitat, 1 = “ = qq x60s = 0.5983 a (ata) 1 ^sa) 
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sw 


f i f*mm hi$i 5& g^*m w fax 1.5 «uiP*uiim* «rar araif^s 

WOT 1.89 g Pw#ld W? 

t HC'i < pfi}, *1*4*1 = t C*1C < T*'29 I 

4*(TOT ^5 ft*F5TCim < tfMT e t =1.89 g 
2Rtf^5 csrft'^5^, Q = I xt = 1.5 xt 
4*m?i farm 'to (Ag+) f^rm^m ?iftw*t f^t * 

Ag + + e‘ -> Ag 

1 C*rt*T 1 OT*f 1 OT»T 

^\<\r<\ i c^rPTAg 107.88g)#** 5 ' 5 F 5 i.o c*n»i ^^ 5 ^ mm \ 

1 O x l ftP 

.*. i.89g farsm^ifass^s 107 q 8 cm tOT^aormm 

...,t _. q , „ i ^ 96500 x 1.0 x 1.89C ,„™ or ,„ 

.". <mn> MujM* atMH, Q=- 1Q7 qq -= 1690.63 C (SfRl) 


®)Rra Q = 1.5 x t; 

Q 1690.63C _ 

.-. t = ^=— t 5A = 1127.08 sec = 18 min 47.08 sec (foil) 

(m) gmOT o. 120 fay* ?iw ewfas wot 

i.oogcyfftsra*iflro*OT? 

*rat«TR l CtflftaW (Hi) « 7tftw«t ftTOl * 

Cr 3+ (aq) + 3e‘ - > Cr (s) / 

1 <W\ 3 1 on*! 


'srtfR 1 csrm ospfo, 52 g cr) sot 3 cti*i aoimm 1 

1 g CtflftuN SOT 3/52 OTTO $CT4lH SlMIIW SOT I 

.*. CTftfojJOTaafifoH, Q = 965 ^ X 3 C = 5567.3 c 
Q 5567 3 C 

'srrara Q = Ixt, t=y = 012Q = ^ = 46394s = 12 hr53 min (S*3) 

fcmsa«t 41 cfftftirm (Hi) ^mw 1 » sprc«t 0.0422 Af^rs 1 hr to wrn xm 

WtWtOT 0.0275 g CStftum xfas SS I [Cr = 52.0] 

*Wt«rRS CST5 fm, t = 1 hr = 60x60s. 


SMtft* esrfB «|fon«t, Q = I xt = 0.0422 x60 x60C 

15152 

= 151.92 C =96500" F 

m*s croraot - °g^Q 5 = 0.00053 (am) 


Cr« + 

1 <?na 


+ ner 
n OTPl 


■4 Cr 

1 csn*r 


0.00053 otpi ttfiftmm sot *mwj ss f 1^4 


.*. 1.0 csm cstftsra sot w^m = 


96500 
151.92-^ 

96500 x 0.00053 
151.92 


<? 




# 




F 


51.145 


F = 2.97 F = 3 F 


.-. onfimm 'srmwa stf +3 catfsmm xm ot cr 3 * (fcw) 
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fcataaa v i 2 RTtfamra 1 ata<? fttftat again AgNo 3 cuso 4 ga* « 

Cr 2 (S0 4 ) 3 gatt* 4f^S f^ca^J C4tCa FPHT 44t aa1 fiffaflt faa"faj C4tta Rft»4 

st^5, t= 1 x 60 x 60s 

2Rlf^5 R'jJC'Sfl *lftat«t, 

Q = 1 xt = 2 x60 x60C 
2x60x60 F 72 F 
96500 " 965' 

(i) Rt,*l5)4iHRff5, lFft'JTCamt aft^aa 1 CVRAg 4^ = 108 gAg 

72 F o . . p.__ 108 x 72 

.•. = —ggjj—gAg =8.058 gAg 

(U)^^Rt«tW, 2 Fft^amtRftreaa 1 CaRCu =63.5gCu 

72 F __ _<a_ _ 63.5 x 72 ^ ^ 

2 x96 5~ gCu =2 ' 369 6 Cu 

(lii)aiR^4a‘t'aff5, 3 Fft’JTCamtaft^aa 1 (RPICra^ = 52gCr 

72 F p._ p. 52 x 72 

•"■ -j^l45«,amfRft»®aa = 3 x 965 gC 7 = 1.293 gCr 

i Ag = 8.058g; Cu = 2.369g; Cr= 1.293g. 

i> b.v i ^t»wf 

_, Significance of Faraday’s Laws 

b i aaat^ $Fta$% n$R « amtafta a»4Fm tcaaftfta arRta *rca wiaiwm gapt^a 
*ift*w»iM carat am i ca C4R catara *raat<ia fifcffrww caftfta amat«tft4 ataria aaR r<?&4 

cartel «ftt4 I uwH> RlaSH 'an*4l*l caitc'lfl RaR RW4 $C*I45r aiC4, aiitl t<P3j 

4ts aftsan ?F5 1 

a i C4R ^mati caca 44 ft aaft 4?n an ca aaat^jFs <44ft> ftl» <hrj 4 4tait*w ^jft> 

'5MsPic.<p 44ft *mat^[ 4RT C4R *RRt^ C*fC4 44ft Sta*t ■MC'I '»lc'» 44ft 4*11^4 

atatRjt ^jR» aa I 

® i 44 ft ^mat^ at maat^ja a*R ftan4 atc4 at, 4^fm ^stcs r*r ftrt> *hF 5|4 at at«tt^4 
'RatRa ^fft aa, ^R ^4 4taa aataai 

8 1 aft C4R maat^ n R*?tj4 ^caa^a a^R 4ta, ^*r n + RtaRftftft 4jfttana ^jfft aa i Rtata 
C4R aaat^ n at?&4 tcaa^a staa 4?m rr ataRftftft RjRtana ^ft> aa i 

<t i Rtanmsa 44 ft at^ « 441 ^ aa^acaa aw ftftart 4am aaa «n^ *matt cat^p ^4 at 
44fft4 twa^a 4«rP5, aaatius ^ttaraft^ aa 1 ^ca 4taft4 cafta^a afos aa 1 caaa Na « ci 
aaacja araj ftftana aaa catftata ^aat^ ($u? >n4ft tcaafca GFtfta aaat^s ^ttarsft^ aa 1 4<k 
Na + « ci- 4i aiaa aa 1 Na = Na + + e- ; ci + e- = cr i 4taft4 catt:aa *4fDc4 4taaa^a 
C4*tr ajfftia 4ta^ «tK4 1 
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afaalM ftrfa 4a I [Ag = 108, Cu = 63.5, Cr = 52] 
RataR t acf^ ft^ma faf^at fta^ca 4jiwicvb atP; 


(I) Ag + (aq) + e- -» Ag(s) 

if 1 csna 

(II) Cu 2+ (aq) + 2e- -> Cu(s) 

2 F 1 arm 

(III) Cr^taq) + 3er -> Cr(s) 

3F 1 C*n*J 







^ i 'SRafliM* srcr Rt *tf®T5 RRstfra «ircHRR$ r>s rrsto wtbr Rea, ^rr ^crr rcr ^ 9 , 
RfRRRR r^ rs i ^ 9 , fRMRcRR ’to TOf^s <^h *tkRR f¥#s sffen r 1 ^ rsi i r<$T9, 

RTtIjTRR dc«N^l«l RtRJR ^CUlfcl RRR *KS Rt*lMRD*1 RRRPJM RflTO RR I CRRR, 

Na + + e~ -» Na 

RI3 '3|jlt*ilc'» RJTRlRR RCRftF?tR RtRlR ^CRR^R RtR <PM RlRlRf^ftR Rfl»il' , ]c'o Rf^*fa RR1 CRRR— 
Cl- = Cl + e- 

v lfl<l'§k'o RRR RRRT^ PicwciS ' 5 TC*0 RRRT JjMC'Pfl RT 'ol^qlwm RlcR Plfoul file's ’llw I CRRR— 
Cl + Cl -» Cl 2 ; Na + + OH-- > NaOH 

<i i 4 w 'aftMRn esfw <flwfl> %r cr, Rrf^R Ptmrfir rrr 4Rft ^rcrt#) Rjftnra rt 

RJIRIRR <s*fb $C»U$H Sf^«r RT R*R RCR1 CTRf^t n RCR RjfrlRR <3 RIRTBR n ft RRT5CR 

STR*T 'Q R^R RCR1 

V I RtRtR RJlUUlWR 4* CRTR RfitaW N A ft RTf&tRR RHJ»IM CRRTCR N a RCR «|JIC®WIC5I R^UT I 
RJ5?JR n C<1N^1 PiPlv CRtR < wlT>l«c.»ij| 4R CR1R v tP»il < t CRM <ilR CR1R RRRf^ CRM RCR nN A fl> 
$C*l*pH atfliw I ^5RR CR 4JlGUJW< 4R sjr-^*ij ^R RrftR 1/n Rt*TR CR1R RJltJTRR cm 1 /n 
RtRTR CR1R tRRt^ CRM nN A -r n = N A fi> sfcRTRfR I 4 < p$'sIc < i m wlw^l PPl^J 4R* CR1R 

RJRRR CRM ^ CRTR RRRT^ CRM mN A R*RM $CR<rH R^R <WW RCR I 
Pens ^RTRRRR^CRR RTRTCRJ ^BRwsi R^RJ RRM RJTRJT RTRI 
0*) <u4wi 4) (^jfPnrcRR or®) * 

Na + + e~ = Na RRRT^R ^1J) 

.-. 6.022 x 10 23 Na + + 6.022 x 10 23 e = 6.022 x 10 23 Na 
Rl, 1 CRIR Na + + 1 CRIR e~ = 1 CRIR Na 
(R) tflTORl# RTtRtRIRR CRl3t i 
Cl" = Cl + e~ 

.*. 6.022 x 10 23 Cl - 6.022 x 10 23 e" = 6.022 x 10 23 Cl 
RT, 1 CRR Cl“ = 1 CRR Cl + 1 (RR e - 
(*t) ftCRl# 41ltlllt*W CRM I 
Ca 2 * + 2e" = Ca R?Rt^?I RRI) 

.-. 6.022 x 10 23 Ca 2+ + 2 x 6.022 x 10 23 e" = 6.022 x 10 23 Ca 
Rl, 1 CRR Ca 2+ + 2 (RR e“ = 1 <RR Ca 

ib.lr.i I ZFTtttUSa *jptt er^ *r t^BT J R g l >g 

Applicability and Limitation of Faraday's Law's 

(R) a l mMHjm i (ii) RJ l il i es Rj* ^9, f^3RJ-aRC«t 'Q ’tPrs ^9 > -%5nRJR CRM R’TSTCR 
2ICT1RTI (11) RJlRtMR RMR ^RR RR 'Q 0RCRR RRR13I1R f%C*R CRR RRR (R$ I RCR RRRR ST51R 
RtM, ^3^5 RRR1R ^9, ftcsiCOT RftRRR RRR RR I 

(R) ^HM*tr5t J (1) RTTRTC5R ^5 CRRRRtat ^9, f^C^fRJ RfRRT^R CRRtR SfCRRfJ I $CR R S % 
Rfi^RltfR CRM SfCRlRT RR; RtRR 4CRM RlRR-f^RtRR RtP Rt I (11) CR RR CRM R^StR Rl^R- 
f^CtJRT ^9, RRTf^S , ^^rtai CR RR CRM RIlRtMR R3I R^TR RCRt^I I (ill) CRR 

^sf^iVf^CSCRJ iflR RtCR RTRR-RwlsR R&CR RTlRtC'5?I RMS RRRlR CRM R&CR I 
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^ i. *> i fearer erc?rt*t 

Application of Faraday's Law 

(*) <t«mt * 

' ■vjrarcvssi ^ j$u cm wift. 


N A e- = 1 TFlRnt® = 96500 (C) 

4*^ e“ = 5t^; N a = 'auk'ol’ilual I 


_ 96500C 

e =—^- 

N a 


96500C 
6.022 x lO 23 


= 1.60245 x 10" 19 


Cl 


•ii'slc<i Ivtl^v© C®fc*P srt«5 ©lo&i ^WRI C^lc*? 

^pjRUC'Sjj <3rcn *n?i sn#te 5u ct, l c*tr $c*hi5h - l «wi*iiw (f) i 


ib.bo i T^iac^cai Pi t-j «<c.'tsr 

Uses of Electrolysis in Industry 

f*taC¥WI '©I'j>S Rcd^cHfl <1JH? < PC,S '©1'jJ^ facsRt'Is fafej) 

R**i*h, *tr^ ctR §«,*rmg <iw $c«]siwmj i %s %ms 

Rcd^t*!?! 5*r i 

bl W^ST® NaCl 4?J ^5«,ffoTC7t (Rlf^TIR «H$ PWH I 

5. I ^TtWHS (PKn NaCl (OH cm\ NaOH, H a , GFtt^f 

«I NaCl 43 H% g^*ra ^<5. ftTFTC't CTltfeim GPTCft (I). NaCIO $«,*n*R I 
8 I CaCl 2 « tifos MgCl 2 ^^®%%S^*tCa «TI^ « Mg 
<t i ?r 'st^Rt (AiaO,) <01 'sui^f^ra «rn$ f^m i 

'b i 'sl\j^-f<u:i<i c t srf^irna $.c*i^Jjicsif^t 'oIw5, stc*i*r fafojj *n^?i Pic^*i 'q 

<3if5rait*w 8H*i*i c*rm i 

nsr^f ^rm ^<s, ftorawa oumt *A>y»iM ^icti^i 5* z 

li.bo.i i '*sFt?r *rr^pr^c^?f P 

Extraction of Alkali Metals 

1 ■ J fld *fI^pt^C53 $ < 5, v Hi</is ”HR> '©tin! I 4M*t 

’¥13 ‘rnppp 'srsre tw3=5 i 4 3nrc*t 'lira ewi Na 2 o '57® shi«f*i4 f^wi?*t 
OTR, 3t^T Ttm m OPR Na ^ ^5^ RSI »rfeCW 

»|(*|\© C’Ttf^lTR C3Ft?It^75iJ f^5R*t 57® «Tt^ CTtfilllV ^S*llH4 Wt 5^ I 
. W c*iif^»«iaj *rr?[ t T5i^r i «tf^r® Naci ^ ' 5 T7*rr f%^r<s. wm ’Rt^i 

^iwns wifoiiw *trf wm <*nt«uiCTH» <3#^ *um <rs i 

* NaCl (f) —^-> Na + (0 + CHI) 

'SUICTfTb TOW * 2C1" (0 -»Cl 2 (g) + 2e" 

m«ff75 ftWJH t 2Na + (0 + 2e~- > 2Na(s) 

T51^T *t^?J ft® « * '5RWi bb.iV g^J I 
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^5%, *lGHl&a| « ^<5, 


C*0 k « Li Pi^Hi: *tfas ’1 'giPijjn csprai^s ^ *tf®F5 t®t%TT5i c#i«ji$om f^ra 4 ! 
^ ^WI5W HlJlPmN « «fTJ W33I 4 W tfl^ cft/RS fold's , *ftwfm 

‘WTOst ^•m^wi toj^s i w «ffp^c5s wa ^f^rm « ftfarora Rcjiqc*^ touct 
^ilf ^3 I ^‘tl ^JCIS wnf^s 3J33I?! TO; 331*35 *iwll{| 43t <11 <5^ 33 I 

h h .>o.^ i cspiRM-^m ^<5*rm^r 

Manufacture of Chlorine-Alkali 

^*l$l 1 at$3 3t NaCl «£BT *ft? 53Ft Na + , Cl" «IUIMil TO# 31% TO R«H«rM $33g 

h + « oh- tor «rrre i gr^tro toj 5mi tow ci 2 5 tjm, towitc h 2 «im 

TO I TOR 3t TOWlft TOWF5 cm <jj<reTC TOt*l, Na + TOR 'Si <#F5 3TO TO3 ftwifS'S TO3 

miI&iiw *n^s «*rca c*nferoi totomim 3f3*t's to i wiI4iii*i «uwi*i*iit»M Na 335 « 3% RI&im 

NaOH S33 « H 2 *m TOI 

NaCl(aq) -» Na + (aq) + Cl _ (aq) [ ' 5 rf3^ RwNi 3tB ll 

H 2 0(l) r=* H + (aq) + OH" (aq) I TO ftWRR a£B I 1 

TOFftfr «UIMIW» TOR * 20-(aq) - > Cl 2 (g) + 2e" 

(flteTOWTCsftTOR t 2H + (aq) + 2e" - > H 2 (g) 

TOR# TOW IW ftTOR % 2Na + (aq) + 2e" + 2Hg (I )-> 2NaHg(l ) ((RlffeTOT 'TOWR) 

3%TO*tftfl s 31 % 2Na.Hg (I ) + 2H 2 0 ( l )-> 2NaOH (aq) + H 2 (g) + 2Hg(l ) 

+ i *t3 W tow# towt? <7tc*t csf#3-toi $<}3m* cmft PiMcft* frsft topsitoi 

1 to&j snfta Ito* <ulB ^fl» torr fasa 1 3toc | m 3iai tos to»i 3RR toi« torr 

<plwfl srttel 'S'lwla ftt3 C3S3R $33 life's 3S3 sl$w3 ■’ITCH TOl 33 I TOil TO 3 Ijrc4 

*mm ntua erot 331 w 43 # sfwi^B vs 'auiwi'&^w « m 3W 

*UJ4IB (Rl^B ^RTWT *m I ’5TC33 ^T3tCTJ (?H3 3frtW5 « ^ «fT^s I 

3SRTOI gt^ « <3TOI3 ^3RJ NaOH C3t<t ^3 ^<5, SRT3 5mt 

’glfo.fagyt ^ W^TOTRl 'surCT^^t StWttft ^ 'TOR (Cl" 1 ) 



ftai ii.tf s ■sn?r?i1?( -^rwre <?rc»i cantor «c»im «wri 
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^5 95 Cl 2 «tJtW aa to <M 91 I calfoaM *HR (Na + ) tod sfTOR 

araa at aisratfl ^nwtus toto 93 swta Na ata caiftina 'anamro (Na.Hg) iat 
?mm atsa i ^saa cattoa ajiaiaata (Na.Hg)«arfls fH^srs NaOH aaa, h 2 ana « 
HWWlia (Hg) ^ 91 I *n%t 9 f tol»tW H + '=n?R caki* ‘NlWft'S PierlQvs 93 

h 2 nirca atos «tor aa to caa 91 i NaOH a^tas aaatart 40% 9a ^ aanre iat 

care caa tot cnt^ra 4 ^i$w> ^ta arercn ^ ^rjt 91 vaatcmarent toft aMM «m«w|v 8 3 *st 91 1 

ii.io.voi wtaf’tom *rr^ Itospft^T 
Extraction of Aluminium Metal 

49 i$cta ftofazas atsrca «i«j« ^rr® «uiqfitPuiia w 9 r i 

artafltoa si^torta a«na$ torra a’ 5 ^ a*aa 3 ^ 91 1 cw, (ijawtos totmaanaftat 
(ai 2 Q 3) $*,atna ( ia.* (i^) a^aj 1, (4 ) «uiiFhih tora*t amt anafttom «rr^ 

(¥) awi$tfa ftonssa arniftat toama * a®rre atoS (AI 2 O 3 . 2 h 2 o) care ajnjftat 

(Al 2 O 3 ) ^’ihl ^ST 91 I > 4 WaJ ^ul^Dre 45% NaOH a? ®^3*5 aa%J wlfesh 'aul^Pic'iU 
(NaAI0 2 ) Ml W 91 1 NaA10 2 re *ttto 3^5 93 atoaa Si0 2 « Fe 2 0ij 9TC 
911 NaA10 2 re at?J RijRv* 9tta Al(OH ) 3 ^C*t as*fa«5 SRtT 911 <93 ^®tre 1500°C 

wrarans 9 tre fl’ya an*ifto( ai 2 o^) nrasrsiai 
(a) «uhPhh toto «ui^Puim Ktf 4#r : 

'anafttoa 9 «ui*if»Hi (Ai 2 cy toran 9 tre marc® 

'sui'jRRsN *n^ « male® to? 9 i i fcana O2 totaa arca ft&tiiti 002 ^tit^t atos 911 
vol\?a reiw * A1 2 Qj («lf|v 5 ) Al 3 * + AIO 3 3- 

«UIMIM> 9iW .« 4 A 10 3 3 ^ -> 2 Al 2 0 i 3 + 302(g) + 12 e“ 

tora*f t 4 AP+ + 12 e“ -» 4A1 

sfm^P <nlw*j flyra 'sn*$< 5 s t c^nn ctos tow «uf^*iw ^<s, tow«t w 9 r i tors ii.^ at 
ifcbs cH^IC^I 9( i 


+ arnare 



A1 2 0, 20% WIW 2050°C] 

3WI^ (A1F 3 3NaF) 60% [to»W] 
OFtSm? (CaF 2 ) 20% \^mS] v^fStRflSSS] 


vsfec, toro [ 850°C ] 


ftai ii i amppm vsf^^ m\ artaftPram «n^ fSr^m i 
Ai-*rt^ a4at i i^.vb 4s ( 4 ) 'smatos ^< 5 , tom*t a^ai 1 
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Refining of Blister Copper by Electrolysis 

fa’fcta^ata r 4*rttaa «ii4fa4 cat4a-faerraa a*afat® ®ata at^ 4at aa i £ 4ata 
98% fa^ aa i 4 ^fVi’a Harare f|»$ia 4*na aat aa i fa^tra 4ata cac® ^<5, ftsjac'ta atarca 
.fafa 4ata §aat*H 4at aa i Ptcs. afaj^ 4*na at fjj^ia ^atcaa ®fas facataa erfaat a^fat aart 
aai 

Qi'ttfl a<fat S ®1^* RitaWj C4tca 15 - 20% CuS0 4 jfaa ®%<* Rni<u 

^ca caar aa i 3a aw fa^-a 4*tttaa mat® 3at <3tfayai fspfcta rarest «uimi® ^arcat arc ®1 
amt ®aca marc®a ®ata aaat^ cu 2+ «ii«H$ia g%g® aca ®ara atac®5 gata <iw 
gaa cac® ®ata ma aatiatc® fasttfa® aca faj^ ®nta$ca wat aca i «dw ®atcaa arca aagat 
lacaca at®t sHfDlN, C*fR5, fat®, ®ta?ta Sl^fa an^a® aca '=>l>IC*ll's» M I'S^C’I 'oijic'llcws 'S'K.'uH ®at 
aC® att® I ^ mat® aa 431 4JTWTO5 faf^ 1313 W® atC® I 3®tta$ fafcta 

®af?J ^fC® 99.99% faj^l ®ata ?®1^ ®5Jt ait I 

afaj^l ®’11css ®f^** Rt*liaca faSija R&sl ’qc.'C I 

®fi£<* facSWJa RtfllUH * CuS0 4 (aq) -» Cu 2+ (aq) + S0 4 2 “(aq) 

afal"a ®*tTa ajttan® wran t Cu(s) -» Cu 2 * + 26- 

fa^ ®*tta ®matC® fasttsM i Cu 2 * + 2er -> Cu 



# 

v<^ 


ii.io.ff I 


_ C Q^ 

f&a ii.i s fta>t?t ®*troi?i ^fa* fatwa i 

^ -art a ag * ! ^ 

Electroplating 

(4) a?Wt t ®fa<? fatjiactfl aWta 3®fl> «|J^4 *ifa« *TT5? t®fa fafaaataBf $*Rl «H1 *3®ft> 
<p*i afaa dW*t ^fa 4slc4 ^Caa^ttjtfl;* aat aaI 

(a) $za®c 2 rtt?tf&;,- 3 a Sw u at <j< 4 ,k i (i) ^‘rra't mra ^ fafancs ai®R <3 
arc^i?! famu ^ 15 , 0 ®? 5 . »d^&i 1 <pc*i 13111 Tssn*® 5 U1 Pic*?*! 'at c^tfana an catata 

fafaR a%t «rca at, aa at 1 (*) ®fa<* snaaa atat <* 4 f&c 4 aw ^a caara 1 al^a 

cstaf^ caac® ^ara ac®t ^a ; a?p®ar 4 ^ c®®ta carat, $aca otfattcaa acaa 1 (vs) ®^<* stcaaa 
atat «n®a aatc^t afaa ?aifa5 ai® at 5 1 


So TflJ Wl i>a}-JjO 
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(»t) S^Tt * (b) catata M^ C4t a faP^ C S^caaa cafAta i>lqt>(. 4 sWC S ^ 

^sf^s carnst« aea s^[ >*ifara ^cs faes 3i?i ^&vo«ic 4 afe»*pis a*st i M ^jc.^ ‘‘tna 

fj^asa aiacaft (niso 4 ) 3ri gaa faes <Mt> f=tran sr^a a«ra «nic»(i»^t*t ^ catara Ms ils^ra 
sm (cuftr^sta a*?)- c* wn^*! ^jgata w® stst as (ffca ii»j gae't laesa ^isc/is 
*ifon*t cas 51 a at ata cs®ri Piwcaa Ms ^stJtrafls sjsais 4at as 1 ( o) sj fii fajffcas fa^A dI*wi 
a^aca 4 jtwt®^t catata bino>s $aa ftc^a *n^a stcas ara 1 'suiwtra « wtcstra R&si t 



Bj] i b .\r 8 OT^t?T ITTTORI ^*t?I PlC^l mi SfW 5 !*? 1 

%!RSJS fttilim I NISO 4 (aq) -> Ni 2+ (aq) + SO^laq) 

'^TDFtira SfBH i Nl(s) - > Ni 2+ (aq) + 2e~ 

VWICb fawtS't 1 Ni 2+ (aq) + 2e~ - > Ni(s) [ ] 



O ftjp afitatft t ca aa 4fSs asttfa w to satsa s^ara arcs, ^teases* $ca453la 
aftaiat aat as 1 

O ^sf^s farssj_ : ca as cst^fanfas at stftra g%^s we fajj<5, sfasas 4ea ca arcs 

aHliiP)4 ■ y lQS'£*i *)tG, '®lc'isc < p f^Saj CStS SSI SS I 

O atfacjnj : ca aa cats faafas at g%f$ 'sra^am sfasas arcs at, uiwsw 
'sfam cats sat as 1 

O ftttfas : ftsfoa at gft^s ssffrs, ftarcais sat ftes fajj<s, stsaaras ass ca caTCSa 
Insists at siatsPfo afsts^scs 5 faesss aat as 1 

O ftejjsj c^ta s (?t arcs ftcass bisiwi as, 'arcs \5^«,fsc?taj c^iasat asi 

O 'ofysils i iscdscHs aaa 1^ , lPi'o at 3^)^5 ^®f'* < 5. Rc^csjs acat ifU ^caa^^a af^at^ 
stcaa sale's aa, 'oiciscs> ^f^^ais aat aa 1 ca ^5%«,ata afesa ^'caa aataja atwa atca ajs 
atca, ^ ca 'sfecata 1a^r«, atat^jar arras atw ajff «ttra, ^rra amrans sat 

aai 

O ai^s f^staa a^ra ■wtatraa ^rat s (i) aaa ^at s ^sfe 1 ?, Rcaacaa aaa ca c^ta ^fe^ates 
a?af^5 aiatsfta ft&ats af^tta states fa^jraa a^atcaa aat^art^as 1 (co Mta ^at * aPr f^t%^ 
'©I'^aRcdsj aatc^a aatf^ca af^ata '©I'&^. aatf^® 4at as, ^sca 1at%»j ^fe^ates af^s at 5 ^^® 
a* 53 cats «caa aHata ; ^5 teas t^at stra-ataatafaa 5 ^ara st^ a«art stat ^sta aaca ca aaart arast 
sts, ^teaa aat^at1^4 aca 1 
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aRmft'ii 'q 'sf^ ftc*ft*t 
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O RciftC'fa TJftTtn 1 CVPI Ag+ 'SIIJHW ft^#5 ^04 1 CT1»T $C*KUH g OlftH 

^ i i cm®i $c*i<waci*q cmt) tic4fj nforftt* Tunic's nnt nn i 4T Trimc® = 96,500 1 

d^'O’iC’f 1 C^l°1 $C.*11u!ci{5 bl^t 5>C°«i. 4T tjI sle's I 

O c^rtfentn (3fWi^cv»fl ntftn gnc«tn '*%<? ftcanc*t 'smcmc's GFtftn mm ^n 1 mrwros 

CTlfttll*! m$ 5 Tt$® <3 nfcu&ICflM mm §< 1*13 nn 1 

O 2 'olvjj'i, ftmimt TftK*! ^ < pfi! «m5n frsft Rrfi-r1wi*i $an 'SHI <4Tft> Tn 

ll®*l *)I'5S zk*l*l ^R> 1Hk<P ^^^Cblcdfb?.ftt 'Ff'^*!, 2k 9 T'®H < 5 * 1 1 ^n l 


b l (T) ^f^s, Rcsfta 4 *k.'» ? 

(<t) '5^<5, *ff^ntf 'Q 'Fft'J, ^iRllil < 5*1 ps ^ni ? Siks't m $1 

(m nmn m5 .<.*i<p5^I*i afnmft«Ream aftmtln ncm aftn $mnn*mn cna 1 

p£. cm. ^obb; n. cm. ^obol 

I (T) '©I'Jft ftcanc*tn R s *II-c<?H*i ifl^»rC Sil^sH*)^ <ijNTT Tn 1 

(*t) ‘Tsf^c, ftc*ft«t litrft Ttn*t-Re»l*i*l d&*r *S W fcll^urt'W, nTNJT XRt I [F. cm. ^obol 
«I cmftlTR GFim^CSn T*ftl '5%<s, Rta*H*t ^TCSflte shlflFW aftm£»m^n nTNJT TSI 

81 (T) <W 1*5 It's 55 'Fft's Rca<5*t "^a<5« ft^5 Tn 'Q mftftr ^TT*tTT Tn1 [51. ft.^ool, ^ooii 

J. CT. *oot;5. ft. \ooV\ Pi. ft. ^ool, }ooh;iCT. ft, ^oli, }ooV; ft. \oo], ^o^o;?. ft. ^oohift. ft. }o))| 

N) wmium bn« *n ^cara mftfan Titan Tn 1 1 f. cm. *oov 1 

(«t) VJMIUH *n ^GW mftftn 'S nftTtms mNJt mn I | f. Cm. *o<xfj n. cm. *ootfI 

<t I Pl^f^Wl Rt;ta<.*ls 'bfi> <J <5^1*5 I 

'b i W Rw^*1 tffoiiW Tin R**pMc*i*J $ t ik*5‘l*i«. C*T*i i 

gi^r ta‘iR*i-Ttn 1111*1 i5l<w5*ii^. <?n i 

(si) R^ <5 ^i$U nr «uitRii« 'st^'i, Rta<iw ai m^R^Hi ts i 
( n) %!int c tn ww #5tm fspttn T*nran R^w?i‘f wt ntn? 

(®) ^c»i<?cBic3ft^nt 's1^ < !, aw’iH <*ios ^ni? ®w?5 <u< 5 ^ 1*5 Tnt ^ $iK*5*Ii< i 

[ 5!. fll. ^ool; 5. cn. ^oert; ft. cn. ^ool, Ao)oi I. fll. ^ooV, ^o)o; 
Wt. >00H; ?1. fll. ^OOV; X. (n. ^OOi. Pit. \oio 1 
(f) c*ii$j5i Fi>icb*5 ^an Re*?*! fbtiii^. n^*ii ^* 5 1 

fn* &rr=-ZT7\ 'o '®T5«fTT^r )1 

*SNS-flai« i «q* an JJ 

il (T) <5>J 1*5It'S <q«1C,Mi ^t^plf ^ [Ft. Cnt. ^ooi;XI. Cnt. ^obb] 

(*t) iflT <pj 1*1 It's 'flT CTI 9 ! 5.(*i<«l»c.i*) i»ili, 'FT ^l'»lc<5 <5 jKTT XRIT <il*i ? 

(a) xpn*nu5*t ^ai ^c*i<f5ci*i ft^ Rii<5 t?i i n*t» cm. ^oob; f. cnt. ^.oboj 

ft. cm. ^oob, ^oi^;nt. cm. ^ 00 % ^oio;n. cm. ^ooF;n. cm. ’io, ’bisft. cm. ^obb] 
(n) nHiuftr ^*ftcw*i ^ttsat« $ik*i c t ■'ttq i [n. cm. ^oboi 

^1 ftrt c»ft « mm Tit 
ftP) 'Sfe'T-ftm; 

Co '5%-nrnraftr ^nft 


^gr=a^tgf^t— b> b> 8 gf^ 


g) ^oni «nsf 


■ftt, 'sam 'o «nsf 


[f. cm. ^obb; ft. cm. ^obo] 
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(it) sfrt wpm NaCl ®f^. *lW ft^fRlftl® ' ! ^ 5?fra * W ^ 

(S) NaCl gaC«t St *tfft® '5R35(nt f^<5, SRaaa SC3; fs^ CC1 4 CStS ' 3 N Jv tra ®t SCS St CSS 

srwnsai _ 

(<8) *tftl® NaCl 4a tota*t « ^%a NaCl 'flit ®t^<*, toRS WS I 


*t-fa5'ft: 


^r*r*Trr-** 


0?) 4SCSl#t S1®S RSS 1.60245 xlO" 19 CfajTCSflsa* SaWSCa £ Rja lg CRS 
RSS^t SftRSfajrcSfcsaSSSCS? [^t 96,499.5 C) 

(S) *1 ftl® CaCl 2 WCS ®f$«, toia«f Rsf®C® 20.0 g SJlSpRUI RJ tol*IW S® ^SR 
fagKSfCSTSRaCS? _ | 96500 C] 

(?) 4Sfl> AgN0 3 3SC*t 50 min RS**, 0.20 'Slfftota ■tfoswg fagj«, RSSt Saw <pjMIC® 
S® SftR'fftmaatoaW? [Ag = 1081 [ $ t 0.6715 g 1 

(*o AgNcx asena ^r«tj to 5 sntota s%a 10 Rsst sat ssi >ae® s® 
StaRS 1fts®1S Sf«)3® aCS ? | $ t 3.3575 g 1 [St. CSt. aoio] 

(?) CuS0 4 4 S Ijse*t 15 min. SRI RS^ 5A fftaJ®, SRta t>l*i*il <mc*i <pj leak's Hl^»il*t 
SRS SR aCS? (Cu = 63.5] [$ * 1.48 g Cu (SITS) Pt.01. ^oli;5. flt. ^oo6^. 01. *o<*-,ft. flt. *oolr| 
(S) R^ta gsc*t 0.5A R 3 ftS stata 10 min aes oh*il i'sc'i *tfsR«t SRS 
STIWIC® RR aCS ? [ fc* 0.0987 g] [ ?. 01. *ool; f. 01. * 0 > 0 j ft. Ot. ^oo'S); 51. 01. tart), \<x*r 

(?) cuso 4 .3sW2'RitotaRana1^8istas®s«tR»HtsswsTtwtc® 2.368 gssta 
sfi*$ SGI? [ Cu = 63.54 ] ( t 59.94 min R, 60 min ] Pf. CR. aoo8l 

W) sfs® aici 3 ®f$«, fttswa sai to i.5A ’tfoa %r«. s® sas rs«, rsst saw 

SHCRC® 1.6gAl RJSRaW? (A14S*ft*®a = 27) ($t 3.177 hrs| 

(«t) h 2 so 4 4 s »R[ gsens w to 2.5 srrtora *t%a s®s«t mi saw sM 

®mtaitn « RCS 600 mL atolWS *tJ1S $<5flg aw? [ 1 1 34.46 min) 

(s) h 2 so 4 ftftt® sifts w to sttfiftra ®f$<!Ress rstw 1.5 RR ftgj«. ststft® saia 
sts^ ®mtarra « rcs 500 mL afestcBR arts ©*ws} aa 1 fa^j^sa *t%Ran ss l^t? 

* 0.7978A] 

w» h 2 so 4 Rf^r® nrf^rs to srtf&^TTR sf^<maa rrw siRf^s sw stp os 500 
mL h 2 nrm rsr m 1 s® fas f%<^R*Ht sat aa 1 1 $1 4308.036C] 

^ Rf. car. ^oo'b} a. cat. aoo*, ^o^o;at. cat. aoo8] 

ni(no 3 ) 2 saw , $f^ <! Ra aiaata sw 5 sjtlftaRa *tt^a fa^ 5 ,30 ftPtt ata^ r*ht sat 
a*t 1 sjtwtc® ^ft afaRa toa sr aca? [ ni = 58.7 ] [ $1 2.737 g] (a. cat. ^oio] 

o.5L «rrc®wa 2M ni (no 3 ) 2 BRC*ta w to 3.7A *i%a 6.0 a$t ata^ mat sat aw 
®f^fawacaaaa^sawaaaatatts®aca? (ni = 58.7] [^* 1.172M] 

4a# srt^fsrfaata to ?aftrs 20 Hai sea 1 afft Wfas aaa 30000 wes® 

sRsm aa, ®ea ^e® tafas s® snare® fa^'i, 'q s® af^a fa^*s steatsa aca? 

[l^a- 1000 kg ^Al = 26.98] [ ^* 2.22387 x 106F; 7.15 x 10 6 A] 

faesa staeaa saen 160 fafa5 ata^ 0 . ia *ri^a fa^^ mat saw sneate® 0.295 g fftesa 
wr aa 1 & laesa stawa r^ s® ? i Ni = 58.7 ] [ $: Ni 2+ ] 

AgN0 3 « cu(no 3 ) 2 ^a ^«fs gaw lafaes a^ sea ®teaa aaj to l^fsa 
srstf%® sat aa 1 ^ aaa ta^a gan caes 0.705 g sata a%® aw swa gaa caes *tRRa 
tona afe® aca ? [Ag= 108, cu = 63.5] lfc*2.398g] 
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^3% 1^CSW«f g-Vt 

^ 1 ^ 1 ^*CT f>#5 ^WTR*! AgN0 3 a^*f, CuS0 4 a^«t 8 Cr 2 (S0 4 ) g^t*t?t 

Rcdoj C4tw fpht 4ut ^t i afofil 'sf^«, f^»ro C4tw <n^ *if^srr«r fM?r 43 i 
*n^a ^rat wmtcM ^at sw«f 4a i [Ag = ids, cu = 63.5, cr = 521 

[fc* Ag = 20.145 g, Cu = 5.922 g.Cr = 3.233 g| 

| gf^ J 

h I ^ cm^t?l CF$FI *tt$4J 5jfS&a iT? C3^ Cffltol (III) 

Pit*?"! (II) 4?l $c*!4c£lcaftK 9SW «iTC^3T *Hc*ls 3^c*t 9 x 10 3 C 3PHt 45IT 3*T I Cr *8 Ni *4if 
*fRJ5rt e tfa? V* ?MITO 52 8 58.7 I «qft fa*ttFT3 44ffi <mild4 SRaW I Al-*fl^ PWMW 8 
'ol'5>*s Pic?!*!*! "’i’^l'i I 

(4) *t»w5i«iM? <aa -gft> Smt'ij c*w 1 h 

W) <tm ^<i|i -e %»ro *tftatfi 4R4 a^t? 4?ra ca*rra fairc 41 a wjct 
8 c4Ft 55 a srcarej ^s? * 

(*t) $*nl , 1<p facile C^l^fD 4a 1 h5j 8 ■b.a ct>^C'is 'SfWI c<pl»t CF$Hfi> <?'«<? 

^tft ^ca 4t *fam l^fepta ^r®m fire 1 « 

(8) 'S"tHc<W! 4i^ focsa*t H^l^cxo sul^PHI C®R4 A1 aff PWI”Ms 8 <us^ 

tarcta Sntwt* 4f$a C4ttaa ftai ^ 5 ^ 4 a 1 8 

* I C*TTO?I ftsfa 4 cm 2 *J&5E*RI 15 g 4Caa FPRFa $*la CtflPmiH aTja 4f$<!, SR»I*R 

4s ^(.s1 lirffr '©l^sPicshc'-ls sjs^Is I tsic^wi vjlslc'ss 'ofv?^ Pci*i*t ^Rt SR8I4I 88I 

(4) 4f$<5, 8TC*PR 'ft? >48 C'Pt I ^ 

M) ®»»tHi4a $w*tj ass ftcw c*rc* ^r^3 «uiwi». ^nwns, fatawa 

^TN ^5^*5, zH 14-^5. SfOn^%I ffemfli 'SW^ W I ^ 

(*t) ^5,7m?nr®?i ^<5, ftrawta swi ’jaitt c*w 8 ^iwr ^ i wjto? 

^4 < P ? vS 

N) 5 k n) v IC < M ^<S, JjC*l*lW4 Pb«ifD C*T«t I C3RIS ^f^P3 f^f^S 

^jlc^Uls ^ITO 5A R'iJ <! . 30 PlPU &hil ^1 ?•( I < wlc'4lc's PCBfW*t R&«l vw *t1^rt*t 
Cr «n^ (*n?Prt*tf^ ^ = 58.7) '4JIWIOT ’if^s ^ 'St *mt ^5t I [$* 1.825g] 8 

OI >1^11 V6| Wm A1 ^ f^CF '5T#5f3 *tr5^W ^1^4 CSR4 4T^ f^fm«t, ^wra«t 

m*n «rr5-fwm c t zfem ai »trj « ai m ^*roi *tt^pnp^ 
c^Hcv ^-Pc-Jo't ^t «ti^ Pr^t*R 4?tU5 S3t i 4 ^t 'srf^Y't ‘fl'ju f^*ft*R, ^c*r4djRiif5t 
8 gt^t C*R4 CSPlQl - 1J Fl3t ^hci '$1^ < !,-f<ica < !‘t <llRfaj < P'SlC < ? '^Fnps ^ftl 
(4) Rca*) c t ^t? b 

(«t) fatfasAlaQj 43^^ ftcavtTOIAl «ft^ PWfrpt ^ C4P} C4P} ^8f *TO< ^J^5 
^31 ^ 

(«t) $»#Hc44 '$w4&\c2ft i K w, Ftsrn^ m ^ctj*ii^ wcatin ^tJ cf^ frsfs 

4C?l I 451 WR5RI «fl^jj ^'Sf^ 10fl» ci>5c* 15? ®*1?t C’llc*'ss SR*l , H C’tf'F ®t^ e t?t (Au 3+ ) 

c*tt*5 'sfrrwi^ 3 pw 4is s.oa 10 sf% log 
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c4tt*54 4t4 40,000 Ut^ft 4C4 «rf% cmc*i T>M< c4i*fa 4T4^s 

[Au 44 4tSW = 196.9711$* 816.40 1JT44] 0 

N) 3t$4 40? 3t$C44 ^<s Rc:144 414t wpllsh-^14 $44M fwFw.444t ^31 8 



*t~h MCQ S 4^Pl4lfcft (Simple MCQ) S « ^414^ 

b l Pi Cm $)3 '®l'j> 5 >-fac;l < u *lW ? 

(?) 4f*f$ NaCl (4) fr?4 «flPl® (CH 3 C(X)H) (4) Ca(OH ) 2 (4) Mg(OH ) 2 

$.1 Pi CM C^I*{ft> ’ll^lCl? 

(?) CuS0 4 344 (4) 4 fas NaCl (4)Cu-^5l4 (4) HC1 «flPlW 

vs I PlcM c^t»jfi» ^f^vRcd*u v lI5<ilD ? 

WA1 41^ (4) Fe 4TJ (4) NaCl -44 344 (4) Na 4T$ 

81 ^5%^ Rc;h*Mc»i *n|v?|«f> 4TCR ^1^4 44 C^H ^%4BTE4? 

(?) 4JIC4IC® (4)44WTC® (4) «UI^IU (4) C^Hft44 

<t I IF ft 3 J 4 FT^ 44^5 PlCM c^l'jfDc^ C4T4H4? 

TO9600C (4)96500 C (4) 9650 C (4) 9615C 

'fa I IF Fl4f fatSl4J4 4C4J zlslip's 4J4 c4k«l* ^P4fl> 444t^ ^jlc4lc» 4fOTO 

4C4? 

(?) 60.023 X 10 22 (4)6.022 X 10 23 . (4) 3.011 X 10 23 (4) 2 x 6.022 

41 43 HC1 34C4 2F^4Fl^S(4lfl^^jlWSTPC®^nc4K®4f^5H 2 4JR44 4nr54 4TO4C4T 

(?) 22.414 L (4) 24.789 L (4) 25 L (4) 24.01 L 

tr I 5.0A f43J4 10 PiPiG 4144^1^4 ftcslwj* 4C4J stolR’e <wc*i Ff^ ?? 454? 

(?) 50 C (4) 500 C (4) 3000 C (4) 550C 

fa I 34C44 44J b ^*P4 fajTC FP# gf4lf^5 4RTC4 4^5 414 44!^ W4T 44, 

'olc^* 44T 44? 

(?) ^4J'54 (4) b ^»P4 (4) b 4TI4TU5 (4) £ 44TC^4 ^<5,4T4!4^ ^4IT«P I 

bo I Pl*l'olc<W vsfv^S, sMI*iPi<p 'j»ul«q> p^ltr 

(?) 0.01118g (4) 0.001118g (4) 0.1118g (4) 1.118g 

bb I *J$csjlc«rci«i ^5^4-4l>ll?JPi4 '{‘D W C4f»tft>? 

(40 0.000010447g (4) 0.00010447g (4) 0.0010447g (4) 0.010447g 

b$. I 5A 10 PiPit 4T4^ C 11 SO 4 34C4 34lt^5 <MC »1 <wlc4ICvs ^ 4t^4f4 Cu 4^5 4C4 

(Cu 44 4t* W = 63.5) 

(45) 0.980g (4) 0.985g (4) 0.987g (4) 9.87g 

bvsl 63.5g Cu 4»Jlc4lcv» 4 pfcv$ 5^5 #) 4)44(4 fajJ4FT^ <uP)'» 4C4? 

W 96.500C • (4) IF (4) 2F (4) 3F 

bs I ftY'l '3tfl*lPHl< *I»HW S QPI4J4I4 ft3444 4*HT*P C45 C^FHft? 

(?) 2050°C, 1000 °C (4) 2050°C, 950°C (4) 2270°C, 660°C (4) 2270°C. 660°C 
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^5% *t^nf^5T « 


8 <fe 


iff I 25°C «f) *!*( H 2 S0 4 5^*t 2F %J«, 5l*Ht WFT ^IWK® H 2 «tTPT ftt5?l TOR (TO? -JITO «TO 

TO) 2.016g, 22.4L TO 2.0g, 22.4L TO 2.016g. 24.789L TO 2.0g. 22.414L 
bb I Picbs 'HI ? 

TO) ^j3 HGtolDtvo iiTO®rJ TO *ft^R v lJitallk'a $W < wH, 

TO ^iMrt«»a ^ar srorai To) ^rtwrc® «mi«t 

*-b MCQ <fl* * b I 4*, ■b. I *f, vs I *t,8 I *1, <t I <t, t> I *1,4 I TO, V I *t, *1 

bo I TO bb I TO, b*l «t, bvsl *t, b8 Hf, btf I *t, bbl ^1 

4)- ^ R^Ttf^S^JETO 4 ^Pi4IpPi 2J^ (Multiple Completion-MCg) 

1 'Q <zknM ^5?(1%%TO 

bl '»t^ fat;! 4 !*! ^*T vH4lU 3? ^iRW-fasHfl*! d&«l; 4M4— 

(1) 47$ 1 &$C'TOTO ^R ^rcD, (ii) 

(iii) iQ^5 4d*14]jH 'wet 'SIRM-SRH ^lt& I 
>3tTwi TOHfi) *14^ sri^?n ? 

TO) (i) « (Ii) TO (!) TO (!!!) TO (i). (11) « (ill) 

*1 <WWI«>il ^jU TOR *lfa<lSfa TO55 StTOTOJ ^TO? 

(!) *!%lfl?I TOSS (U) <TO55 

(iii) <23% «#4I% TOG5 

vflc^tva TORfl) S'qjj '5TO? 

TO) (il) TO (1) TO (!) « (11) TO (!) . (11) « (ill) 

vs I TO ?R CTOEB 1 t^5t s t fatS^I TO^<5, STOH^ CTO55 tfTOTOI ^3, 

(1) ^it**w ^3) (11) <pjIsIO*s (ill) 'E'o^ STORI ^31 

'fl'CTOdl wHFD ■'iHTO ^TO ? 

TO) (1) TO (11) TO (1). TO « (HI) TO (1) * (1U) 

8 I fatM ^TTOJ^. - 

(i) ^jjwito 3c*!4c£itsfffo (ii) -**ma *1^4 faswW 99.95% vim 

(ill) *t®HW aIc^i 

TOFffi) 4.0*1? 




fC\~ 

TOT(i), (11) « (ill) 


TO) (1) * (ll) TO (11) « (ill) TO) (1) « (ill) 

41 fa*rf*r$ NaCl 43 ^fe«,fat3Wt ^ - 

(1) NaCl(0 —> Na + (0 + Cliaq). (ii) ^OtTOOT, 2C1-(G —> Cl 2 (g) + 2<r 
(ill) m* ftP5, 2Na + (Z) + 2e" —» 2Na(s) 

TOFjft 4 TO ? 

TO) (1) « (11) TO) (ID « (iii) TO) (1) Al) TO (1) , (11) « (ill) 

'b i fa cm ^jtii ' a <*j*<i<]'i 1^p*n^ •rt's- 

(1) IF = 96500C (ii) ^*TR - smfa'RR x <RTO« (111) IF = N A x e~ 

tofjR) ^(,4 ? 

TO) (1) TO (1)« (11) TO (1) . (ii) « (ill) TO (1) « (ill) 
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‘W '9|JI*jPMI 4 ^4j 5*i- 

(1) Wlffifl , glCTWI ^ P , <3F14’414 = 20 : 60 : 20; (it) ' 8 uliilW», 60 2 ” —» 302 + 12er 
(iii) 4>J 114105, 4A1 3+ + 12e~ —> 4A1 
'514 ? 

(45) (i) « (11) (4) (11) « (111) (4) (i) « (ill) (4) (1) , (11) * (HD 

VI tailed ft)?, 454T 54 ftcbS C^H ScnfU ? 

(i) f4Y4455TC*t (ii) **#5^44 4(41 (Hi) ^44^41 

5C4? 

(45) (1) « (H) (4) (1) « (ill) (4) (11) « (lii) (4) (1) , (U) « (ill) 

* I 2F 14554 5141 4sjR4tT5 W 314 4 T$ W 4 T 53 , £ 4T$4 Stt5 4IS ^4 M « 51^ v 5F1 W a M/v 
5^5 4fHT 414 - 

(i) 4f^5 «n^4 554 (li) 34lf5o f^^54 4f^4t*t (lii) '513S44 51^ 

c < p|'tlT> ^ito<p 5C4 ? 

(45) (1) « (U) (4) (Hi) (1) (1)4 (Hi) (4)0) . (11) 4 (HI) 

4-5 MCQ <34 l5«35t*Tt * i I 4 5 I 4*. o I 4, 8 I 4, <M 4, I 4, 4 I 4, V I 4, *. I 4 
4-0 Meg i 554j(%f^ 4 $ Pi4b^l $3 1 

il A « B Vfi 4<|{|^i 5 ft 4T^; ^54 41^%3l#t 4 414^45 <4M 45£4 I A 44 dHfD 4^, 

B 54 4^*14 C 4 l 4 441 44 4f®4, 4 441 (i) 4 (5) 41 «TCJ|4 $S4 

4T9I 

O) AC1 2 44 41 455 Rcswiw ^4 ftaw 45414f44g4 5tP- 

(i) lmol 41$ 2F 444514; (H) 3HW I E5 Cl 2 4114 $<14;} 55; 

(ill) 4J1WIU», 2C1-(1) —> Cl 2 (g) + 2e- 
5C4? 

(45) (1) « (11) (4) (1) « (Hi) (4) (H) « (Hi) (4) (1) . (U) « (ill) 

(5) BS0 4 44C*I4 545*1 2F ft’JI'l 51441 ^454 ^JIWIGb 4I$f&4 4%$ ^54 54- 
(45) 63.5g (4) \ 5414 4441^ (4) 31.75g (4) 30.5g 

51 I54>t4 ^414 98% f4*J/ 1 4 I o|^»l Plt?l4*t 4141 ^4TC44 fs'JP^'PS*! 4sI 54 I (^C4 

15% CuS0 4 54*1414^5 54 | 

O) ^$4 f45S45*1 31*^5 ^^4 45*4544 *1^41*1 54- 

(45) 99.5% (4) 99.0% (4) 99.95% (4) 99.98g 

(5) 63.5g Cu frsj?j 45455S f45J4 3C414F15C4- 

(1) 2 X 96.500C (H) 2F (ill) IF 

C45t«(lT> 4^4! 5C4? 

(45) (1) « (111) (4) (1) « (11) (4) (ii) 04) (1) 

4-0 MCQ 44 $543141 * i I (» 4, (5) 5 I (i) 4, (5) 4 I 
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ELECTRO CHEMICAL CELL 


ftaaa^g 

© sl^, atatafta earn «csfaaia cm, ^a a&a, cata ftfeat, catcaa e.m.f. 
catcaa fc*WMa I 

© sf^ata fesa g spn«t 4aa strata fesa, Fiesta S^«ffta I 
© aata strata fescaa amta t s1$<s, aiaiafta ftfin, catcaa e.m.f ’mafia at^P 
*l91^*1. 'sl'#^, Cattaa •*J's 8*<P'£'®I, pH fefa, Rl'g'^fi CRta I 

© Cattaa ajaatR 8 SfMP)4 wM, *^ < *P Cal*); C*TH CatR, atp^l Cata I 


Introduction 


sfe«, cata \ U4IWJ5 dMItlft* Cata at *lJl«IStAa <m (galvanic cell) S 

Rcslaj cata (electrolytic cell) I ^tl*ta aartca c'oNal sfi^ fttghj cata WCaa I 4 

'aartca *tjtastfta cm at ?rmmf^ c^m. 'aTRnr^n aat aca i 

sf^afttafea cm * ca sf^<? catca amtnfes f^rf^rrm i t% Pagjfea afecs ^a 
stcaajwsiAa cm at sf^s aMUiPia cm aataa i caaa, cbAcaa cm i 

fos# njnsift « aitwiwii cspPt jifea ^ttsa w acaa i stt sf$<t atatafta 
cahc^ , ijh'olPi<p cata (Galvanic cell) at 0*l"^»l< cata (Voltar cell) s aat aa I 

atatafta talma Hi'i t atata c ts *ilT> at '©(^>^iaca •jITJ 'sl^ facslai gac*t 

f^iilebfva ata ttimfta cata at sf^t awiaPia cm Psft aat aa i 4 gfP fatsat sa<t ^a^acaa 
^TTW (,<p|'i'»l(,<i «ftca I TjfP atfetastca’ aH?a StR RtRt at^jj <PSt*i StR "RRJ fact! 

f^T<s, naife* aa i 4 aan catcaa r^jto sf$<«ia*«ia ^&sc*i wtRa-ftstaa atatafta ftfear acP 
tflat ^sis <j*c*r >aa '©!'$> tata caca aat ^fis^atta ^ilaa aa i 

catcaa '»f^t»i*i<? aa (e.m.f) « sffe<i, atatafea c^tcaa a^t 5^ a^Hi« 'oI^sMR ^a a^ar 
ca acN^iam at ftsa at<aj aa, w rarcaa «(^bbM4 aa at e.m.f (electromotive^ force) 
aat aa ('®l'j>^ + M*i4 = ^l^aiaa) i catw atsft^ ?iPTtat^a af^a^caa ®aa 'af^'oi^ aa l^a aca i 

>^.^i v*fv^s ?rpTt?rf^ras cra^ra s c^f^rcarsr c*r*t ^rr c^m 
Electrochemical cell: Daniel cell 


v ©R> < t atataf^a cattaa ^ataa*t aw ^sf^taa caa at cata 

cfeHcaa cattaa a^a t c^fataa cata f^a^a aaw aat ata (ftaj iVi) i tfafl) m at 
ftatarfita atw ataNEa aa. flsajs canst atflta c^ata Hta ^sta ara ^asn^t aata ataw& 
aaa ^at aaastta atacat gaa caat aa i ga c tataa ®wt aata atat aa i aata aiataP gata 
^afP aaia a« ioat feta atataP gat«t ^afP %ta a« snaa aarcat aa i c®%aa cata Ma aca 
cm i 4afP at^a ata at?tt aata e %?a aaaaca <aafP artaantatftPttaa atarea atcaffl aaj aa i 
’iftaa't g (i) nnwjtwtRPiwa ^tPt a^s ^ ^atl^a aca ca, oi>P\m cam f^j<5. ^*tg 
amcai 

(a) >Ui«i«JiwifiPitaa aiPt atcat ftrtn acaca; ataa atcaa aar faca fata as c«tca aata aesa 
f^ca tonafia statf^s ac«a i aaa aata aata as caca aesa t^ca aat^a states awj 
a^t<^ aata as afefPs stis at artcats e feta as catafPs ats at artcais fecaca ats aaca i 


Pi as aaiaa tsa-« 
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"SKT Rtfl $c®\*3H ti?IA 
C? Rt<p «ilc?; 2MIA *41? fttiH'O 

ftc* ?tc? i 'stfK ftgi 5 ,si?T5 4 jiwi® 

TO® 'at)I(,*1 lews (Cu —> Zn) *IIC< I 


f&ai 8 ObPUM C^T? I (*n^ 'SIClW ?«uPui ft** TO C?t* TOT? TOSS ftl* ?C* I) 

a I* w Pi* Pjfc?i i ftrc* nmwfc gro*! sifcfc %* c?*rc?? 4 *f& to* toi? 

strove gron stft$ tot? m* tb ^ 5 * 1 ? to ?1 frs? ^<ro? Roirvj ^m < t-fwm e t ftftm 

TO 1 fift * giS^cTO * firS* $.ffc ^c*i<r5»i TO*f TO? Ito TOR (Zn 2+ ) gTO*t g%^® 

TO i ^ to? gfi> $c*i*t*i to i 

Zn(s) - > Zn 2+ (aq) + 2e~ 

^c.’iipvo ^c»i<w;»ini( ?t®? toi ftc? tor? to$ m ti?t toti? ■?ht<pl> gro«i? tor? tor <$ 
ijt sito to? PAIR'S *rto torc? ^’ti’af^'o to ti?t toii? icis ’lieu c*ic’i ?i? i 

left* TO?!^ TOT fcTOTflT® §C*1*5»I gfl> TOR? TOR TOT <jRl'i ?T CHIP'S TO? TO I 

Cu 2+ (aq) + 2e“- > Cu(s) 

^$?R OaPiwn CTO? TOlIsfaTO? PicwIn® TOT*t-ftTOT«T RR»ul TO I 

Zn(s) + Cu 2+ (aq) - > Zn 2+ (aq) + Cu(s) 

4 ®rlfl*T-Pl | etl*H f^f^TO *ll^ Sf?Tt? TO I ti<ilwfi TO? l^ft* ?TS TOTSR*^ TO, 

tojRc* tor? g« wi <jF? to i 4 c#taR cto? 1.1 volt f%«, to r ct>Rc?*i croc* Prarpt 

CTO TO^s 'TOT CTO TO 8 

Zn(s) / ZnS0 4 (aq) I CuS0 4 (aq) / Cu(s) E - 1.1 Volt. 

?T, Zn(s) / Zh 2+ (ag)^ I Cu 2+ (aq) / Cu(s) E = 1.1 Volt. 

'■ toto? ft?t* cro* TOrrg* 5 .c*i < pS*i to, c*iw)$ g*s *mt*t* sits' Rws 

*Cs I * < TO grS $,c.®i<p]J*i sj^*T <pc.f, vc*1 **ft?I g® «RT?r* tils Rc^c<5 *1^ <pcs I 

^ ^t4c*ib t cto^?t sirs je sits cro?? tot toj gjt 

^I^^lcssi TO^TT ti<plt ^1*1 CTOi ’IIS'S TO I CTO?? tihilt ^sfeTO? * RW?j ^TOt* *T^t?TO 
TOT TO I C? ^^CTO? W1?*T ?tP, TO* TOH "?T TOPTT^ 'S^CTO TOT I CTO*T, C5RCTO C 5 E 9 I 

Zn(s) / ZnS0 4 (aq) ?T, Zn(s) / Zn 2+ (aq) TO WT?*t ^<Tt*t? ?T TOTOT5 ?Wh I 'ai^ti'olt? 
CT ^^CTO? Rwf?*! TO* Refls*f *^CTO ?T TOWS *^C*t? ?TO I C?TO, CuS0 4 (aq) / Cu(s) 
?T, Cu 2+ (aq) / Cu(s) TO RTO'T *^CTO I 

^^C*t? Pi list * C*T? Pil^sl 8 tiRIt *^C*tC? ^T^’ift'S RR>filc<p ^^C*t? Pi(i«l ?C®T I ijt 
*^t*t? R%?Tt* i£T*C3[ C?T*T *?t 5 T ^T c<ll’l<P'l(. < P C*l? RI^?I TOT TO I CsRtTO C^TO **TC*f? RR»fll 
* 7 TT?®* C*T? R&iil Pin^t I til^lt CTO?? 6fl?? ’Q R^Bl'T RR»{|I TO ti*f& *^C*T? RR*ill I 

Zn (s) -> Zn 2+ (aq) + 2e~ [ TOT 6 ! *^*T? Rf^m, TOT5(* sffes ] 

Cu 2+ (aq) + 2e~ -»Cu(s) _ 1 RwTTO*^*T?RR riT ?TOg* SfRS 1 

Zn(s) + Cu 2+ (aq) - > Zn 2+ (aq) + Cu(s) [ Wt? s T-fTOI? s t, CTO f?f*Tl ] :_ 
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^5%, RtRRfa? crrr 


8b\S 


ft) R*f Rt E.M.P g CR C^H RR*jf RTIR'SlPlR* CRRtRR E.M.F RT 

' Iv ^ r^ ^ ^ ^ 4^tC«W R1R ^5%«,RE!R WRR fa5R « ^R ^RRERR ff«rRR f^FR RTCRR 
RtaRP ljto OTM^R ^fclOT, 4Rfi> ^RREiR WRR tR5R 4RI RetliH Os^RR TftRJT RTR TfSTR; vg^R 

^TWR fi>^ 3ER I Rv£rH fRRR ^i^ljjl ^5R ^sfi^RERR RRtR ft^RR ft\5R WRICR CRICRil e. 

M. F^U 

.e 




= E 


0*Jfc<W5)TO 


— E 


0 




C^H c<pIc*w emf ijft3 

ftwi3*tf35E33 9 Tt^^J?f *RR I 


C.VbPlc*m CRERR E.M.F= E e __- E 0 = 0.34(v) -(- 0.76v) = 1.1 (v) iRRft i*.i gR?RT] 

^JtW5 'S|JICH1V> 


CD ’UM'SlO* CRRR Rt ^sf^R RIRROrs C^tR R ^ 5 % I^RJ <^OT Rtf^J 


RjlRSlO* CRRR Rt UlRUlPl-f CRtR 


^sf^s l^rcjRJ c^R 


i I 


R?err g ct ^<5, crtcr hirhiFO ROtiM r% 
ROW ^IWfii'S RR, RJ l Rft l flq 
crir Rt ^<8, RmrnftR <?m rsr i 


i I 


V5l 


r%r ^mnr rrt g rjm«iOr crr Rt 

RtRRftR c^R RR ^<8, R% $<8fllft (RRR I 
Rl(\)4 R^ft g «lrrnif5R (ROT Rt%R5 


*1 


Ol 


81 


evs CRH RlstalD ^5R RtRCR^ KR, 

(7PR sJlUlEl Rlw *Tt I 
Rl^RRR Sf^fe g RJlRttlPlR CROT TOTR 
RtRrsiR« rots rrt^r i 


<m 


*i 


VI 


Rf^RRR «|R*4M g ^ RIG* Up 

R^<8, OlflMW RWJ R^«SR ^ RRRSI 

arsm OOm g am ftfen w*^stM 

D^K^S DtfW | 

fc«TR?R g csfam CRER RRR-ffRRR 
'sulci I Ob RRR g Zn(s) —>Zn 2+ (aq) + 2e~ 
ROT?? ftwRR g Cu 2+ (aq) + 2e- —» Cu(s) 


8 I 

<t I 

'b I 


g CR Rf^s, C^tR RttC?R ^5 
fajR 8RTOR W1 ftfaRt Rtt?, 

vslc^ '®Ivs <! i Rcd^u s*il l 

*TRt g ^<8, %OT (RTR ^ 
1 t% Rift CRR I 

RT%R g teRT CRRRR 

<lRjR <v£^)cvs V4f^tb|*|4 RFR <5«R opr 
RTlUlR ^5 Mice's RR I 

g fRR-TRT (ROT 

«HfRP5 «RRJR « RJTWR Rf«tR(R I 
'sfys^l* RRRR g vffRt RTC5 tflRf ^f^<8, 
IfraCRR ■JERT ^5l^5R|R RFR® RERI 

(RSRT 00«| g C?T5^ OORT Rt%R 
$<OT 0^*8, StRlRR ^RR I 

\5iRflR g v»|v5«i R'rI^c's Na Pr»?l*H g 
NaCl(0 —»Na + (0.+ CliO 
^JTRK'5 ^RR g 2C1" (I)—>Cl 2 (g) + 2e" 
RTRRE5 fofRRg 2Na + (0+2e~—>2Na(s) 


#' 


^ ^.v© i sTRsm ^sr^tRsi^ >« f^rf^m 

Different types of half cells & their reactions 

r5h 'srrtcr Mcrirw Rif ef%® ^tr rri rr i <rrr- 

(b) 'Q RI^R ^1?R ^^CRR, (^) *11^ 'Q Rl^R ^5RfR RR*t 'R^CRR, (vs) Rl^—^TRRRR 'Q Rl'jfl 
RRR R^JRR, (8) v£R^ Rl'gs R>;j 'RRR?I ®(RR f^RR R^CRR, (<?) RJR ^^CRR I 

i I Rt^ 'Q Rt^R 8S(t?R R^CRR l ^R 'R^RER CRR Rt^R RKTRltf RT§R RRt*R 0RR RttR I 
4 SJRR ^CRIRCR M/M 2+ (aq) CRRt RR I ObRuiR CROT ^fCRRR ^ 4 C3^I ^RRRRj (7PR 
Zn(s)/Zn 2+ (aq) ; Cu(s)/Cu 2+ (aq) 

iflCTWl R&ill 5R g Zn(s) ^==* Zn 2+ (aq) + 2e _ 

M(s) NP+laq) + ne~ Cu(s) Cu 2+ (aq) + 2e~ 
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^ I «rt^ * *R«t s ^c^lw <&R 

jf^cs csrc*t ^ ^rph.^dhiir s^t M <wt ^ 1 ctsh, Ag 

vaga*tta AgCl(s) >aiJ at*fl JtRta Gtta 4t<5 HC1 at NaCl Sa*t taft Tta ^ T^CtHIS ^a Ag(s), 
AgCl(s)/Cl - (aq) I 4 <2J%t WW TfoFtaft aj, Hg(Z). Hg 2 Cl 2 (s)/Cl-(aq) 

’ BU l WWfW +JIW I OT I T#Fta RRat S 2Hg(Z) + 2C1- *=* HgzCla(s) + 2er 
<WI«I^W 4JIWIW*1 T^iTta RRat I Hg 2 Cl 2 (s) + 2e - *=* 2Hga) + 2Cl-(aq) 
vs i at^-TTtata<tta « at^a ^rt?H T^trta i tRt ?#a atix 8 aiuc'x (Hg) Rg*t atat frsfa 
ai^-'stjtapwta artr 4 at^a wra gata ^Rta vn^t T^trta £®fa Tat aa i ar^a wiaftata «txaia 
win «tiv$|$a Tta*t atat atra Ttata jjaraa RaRr aai caaa fttRaro «utai*i*tta T^trta 


Na. Hg(s)/Na + (aq) 

(Hffwi 'MtTta RRfll a*l t Na.Hg(s) v=± Na + (aq) + e - + Hg(/) 

8 1 an*i-R«ria«t TftTta : crm warca an^a gfi> Rg wtaa-aatft RR$ gR> *tat«ta gat«t 

<arfl> RRp« at^a (Pt at Au) Tta foul^p ^R«i vflija ^wl«i froR Tstl aa I taaa, 

Tftna s -amn t4wh R&*t i 


Pt, Fe 2+ (aq)/Fe 3+ (aq) Fe 2+ (aq) Fe 3+ (aq) + e - 

Au, Sn 2+ (aq)/Sn 4+ (aq) Sn 2+ (aq) t=* Sn^faq) + 2e~ 

e i ana t4cth i 4^*1 ^wiw RRps at^a (Pt) '8ist<p h 2 at ci 2 »biw« catoia gat*t ^Rcn 
taw 25°C 8 latm Ftt*t 4 *tJPltT ^ gat*t ^a TtTTta Fl*Ht Tat aa I OTR afttSTtm T^tTtaI 

atftna i an*«t T^tna Rfrat i 

Pt, H 2 (g) (latm)/H + (aq)(lM) H 2 (g) *=^2H + (aq) + 2e~ 

Pt. Cl 2 (g)(atm)/Cl‘(aq)(1M) 2Cl-(aq) r=± Cl 2 (g) + 2er 

I 'Q VStv^SC^I^ C®T<T?T -*i Ivt«*»*** lo^r 'Q 51 Hb 

Notations and Conventions of Writing Electrodes and Cells 

^«Hia « <?wia Roii'i 1953 iupac ’iwt s 

(i) 8 '®t*is '"41‘iflJcv vy^flJ ^fi^t csr*ff at caat atat at Tat ai?n 

stTH Tot voI^ssImw atcrr caat aa 1 caaa, 

Zn(s) I Zn 2+ (aq) at, Zn(s) / Zn 2+ (aq) at, Zn(s), Zn 2+ (aq) 

(^) T^trtatT aaca vsl^s^is « ata f^tsat^ca Rata ^trtai wtaa Rat atfr caiatta 1 fa^ 
stata Rtd^u 8 ata Tl^aata Rtata Rata ^aa Ranaa atft caiatta 1 caaa, 

Zn(s) / Zn 2+ (aq); Zn(s) - > Zn 2+ (aq) + 2e“ (aifirt) 

Cu 2+ (aq) / Cu(s); Cu 2+ (aq) + 2e“- > Cu(s) (RafBR) 

(o) wtaa-Rwtaa Tf^aatta ^aat anaRPrt? Tf^<s,atta caatta Rf%a at^tr caaa, pt, Au 
trjtRtr ta^Rr attatcaa vrj ajaata Tat aa, catTtars Rfa (t) 8 (a) ara^r aa 1 caaa, 

Pt, Fe 2+ (aq) / Fe^aq), Fe 2 * (aq) - > Fe^ (aq) + e“ (Tta^) 

Fe 3 * (aq) / Fe2 + (aq) , Pt Fe 3 * (aq) + e" -Fe 2+ (aq) (RtBH) 

Pt H 2 (g) / H + (aq); |H 2 (g) -» H + (aq) + e" (*HH) 
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CRR 8W 

(8) Tjfi* ^(Rh Rt Vil^RtR RlRt ’l(Jvs 4Rf& *J*flWt CRfR (RRR RRR (31 ^<WflfDw> wra'T R£I> 
RtR RTC*t psUltllvs) 4Rt. CR ^fe^IsjfDcvs tostf Rtf? ^StiRs WR RR*t (RJERHS) <RRT RR I &oR 
^c<pic«w ^ R>f^, Rc^<uc<p Rf§5 <rrh riri rrr§ r^crr wr rcr ^*r S'ocujj wr^H xtor y^fi; 
W CsWt *fl*R W RR I (W flsto*l (RtR 8 

Zn(s) / ZnS0 4 (aq) I CuS0 4 (aq) /Cu(s) 

4C>W) ^WI(.<W '5J«0<rfT CRRlfi) ^^WRR ^5<J, tofRJ Tjfi> 

^whIS r^ic*! '»iic^, J ^5t i*i rir i 

(<?) 'sw 5'»u c^IcRr RRRIR Rt*R RfR y<pf(5 rr*( c’F?, (salt 
bridge) SMI toI RR, 'slRC'l iRSfi RRMTCR *1551 

faRRt fRF5 RR I <RRR, 

Zn(s) / ZnS0 4 (aq) II CuS0 4 (aq) / Cu(s) ZnS0 4 (aq) CuS0 4 (aq) 

ffezi 8 C4>fa (^R*! 

te) rwirPr <rtcrr <r wra«t Rtf, ^rr^rrs <im 'sijimiwm f*m rt 

’itlJ'iPtjjl'iw WtR*t <10*11 

(RRR Cbl*)CR*l CRltRR 'SDIWl'b^ f^?R Rf^RTCRR WIR*f fR5R + 0.76 VI 

Zn(s) — » Zn 2+ (aq) + 2e~ E 0 ° x , Zn/Zn 2+ = + 0.76 V 

R WRto <rrerr <r toR«t Rrt, RiftRra rir ^ri rjtcrtssr ftsR ri 

’ic'5»iPMhc<p Pi«HR c l' Pi'o^ RER I 

crrr wPwi crierr rjterhs^ rI^'wIwr ftwt?H fR 5 R + 0.34 v 1 

Cu 2+ (aq) + 2e- —» Cu(s) E^, Cu 2+ /Cu = + 0.34 V 

(<\) ^<5, CRfERR to Rft $E*1<WH <JRp4 CRER mto SfRf^S RR, ^5ER CRTERR 

'#5m RR (e.m.f.) CR RRTSfR RRt RR I ft*#5 PtER RER WWW ERtERR e.m.f. CR W5JR 
RRtRRI 

CRRR, (i) Zn(s)/ZnS0 4 (aq) I CuS0 4 (aq)/Cu(s) E 9 = +1.1 volt 

(11) Cu (s)/CuS0 4 (aq) I ZnS0 4 (aq) /Zn(s) E 0 = -1.1 volt 

CRERJ CR1R CRTERR e.m.f RI*4C< R'tt'SIR RTC RfER Rti *1$ (Wto ■RRR^STER CRRt 
RRCRR^tR e.m.f RRt^R RR1 ^5% <RTR^ e.m.f <RI^ ^R (RSRft? to?ft 

^tei ^ 

w (i) mrato wm ^fl» ^mibw R«w<i ’h^wr 5 

(e.m.f) RFT I (11) ^1R <3TC^ «0IWIW WR't « RsjnRTW totiH Rt&, «uiWlt'!>d Wl?I*t to* « 
4J(WltVb< toR*t toR^ (RWWR5 (R^ e.m.f RW I (111) 'SflRtR ^ X5%«,TOJ WR^ tol « 
tora«t toRR RR RRR fRRft^ RR | T5T$ RIKRfTOR tolR*t f^5R (RtR WHRE®R tolRR 

R«Md RtolR CRHRR e.m.f R1R I 41R TO’I E ceU RtRt 3RM RRf RR I 


= Eano^ejox) — 

• ^cathode(ax) 

. ^ 

Eanodejox) 

= '^JERfC'SR WlR*t 1R5R 

= ^anodefox) + 

^cathoode(red) 

^cathode (ox) 

= RJERTO5R 'SrlR < t f^5R 

= ^cathode(red) ” 

Eanode(red) 

^anode(red) 

= 'R)k»ll(.'s>«l R’eilfl't 



■ Ecathodetred) 

= 4jl(RIC'5RtoR e t 
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I v&ffe q CRST^T ' 3 T5T 3 TTt 'Q **1l*TT s T 

I Fe(s)/Fe 2+ (aq) 'Q Cu(s)/Cu 2+ (aq) RCRffUjI'b *1$'® ^ 

crr Rfoid ctr i 

RRTRtR : (i) W WRR R^ZRR RRrI RR * Fe(s) —» Fe 2+ (aq). + 2e~ 
ftwR«t R^RR ftlaRt RR * Cu 2+ (aq) + 2e _ —¥ Cu(s) 

CTlt CRR RRrT RR 8 Fe(s) + Cu 2+ (aq) —» Fe^faq) + Cu(s) 

(ii) CRR ^mtsmt RR 8 Fe(s)/Fe 2+ (aq) I Cu 2+ (aq)/Cu(s) 

fcRTRRR-R I Zn(s)/ZnS0 4 (aq) | CuS0 4 (aq)/Cu(s) 4 CRRfa CRR Wf® CRR I 

- R. CRT. Rootf 1 

RRTRTR 8 'Hctwi RPR R*fZRR Rfoiil RR 8 Zn(s) —> Zn 2+ (aq) + 2e~ 

RstliR R^ZRR Riff ill RR 8 Cu 2+ (aq) + 2e _ —> Cu(s) 

(RTS CRR Riff ill RR 8 | Zn(s) + Cu 2+ (aq) —> Zn 2 t(aq) + Cu(s) 

$RlR3l«t-ol Fe(s)/FeS0 4 (aq) 4RlPt, H 2 /H 2 S0 4 (aq) tpwd}l¥ W Rfa® 

wib « cm crr i 

RRtRTR 8 (i) me^wi WITH RRCRR Riff ill RR8 Fe(s) —> Fe 2+ (aq) + 2e _ 

Rerls*t R*TC^R Riff ill RR 8 2H + (aq) + 2e - —> H 2 (g) 

CRTS CRR Riff ill RR 8 Fe(s) + 2H + (aq) —> Fe 2+ (aq) + H 2 (g) 

(ii) C^RtFflmmTRR 8 Fe(s)/FeS0 4 (aq) | |H 2 S0 4 (aq)/H 2 , Pt 

ISnksR-8 I Reid'S C^R Rl^id CRtR CRR ^FRISJIR CRR I [F. <RT. Roofc] 

(i) Zn(s) + H 2 S0 4 (aq) —> ZnS0 4 (aq) + H 2 (g) 

RWlRM 8 i^Owi 'sulc*il'» ^CR Iw^ $c.»iff(£l» Zn(s)/ZnS0 4 (aq) RR*t CR^J C^R 

WRmTTRRRftKgR 8 Zn(s)/ZnS0 4 (aq)| |H 2 S0 4 (aq)/H 2 (g), Pt 

(ii) Mg(s) + CuS0 4 (aq) —> MgS0 4 (aq) + Cu(s) 

. RRTRtR 8 4TWZ3I RTIZRI© ^CR Mg-tZRROjra Mg(sJ/MgS0 4 (aq) 4Rt *Jl«l'b^lR Cu- 
tPI R^ Cu(s)/CuS0 4 (aq) ^l CVR ^nrWRfli RR 8 Mg(s)/MgS0 4 (aq) | CuS0 4 (aq)/Cu(s) 
v5nK«R-<? | Zn(s)/Zn 2+ (aq) <4Rt, Ag(s)/Ag + (aq) RR^ZR *tf&5 ^Ff^RWTR %IRI4||R 'Q 

tffR Riff ill CRR I [F. CRT. Roofe; R. CRT. Roo^l 

RRtRtR 8 (i) <ra*GB Ag RTf RZR’RT Zn «fl$ rRr rUr Reimi Zn-^PPtiJtTO RTIZRP5 <R<. 
Ag-$tR4cj|l'S(.ff RTfWttF iJZR RTRRIR ff M CffhfiJ <PR£5 RZR I 

‘flt’rwi Riff ill RR 8 Zn(s) —> Zn 2+ (aq) + 2e - 

R^R e t-«I^R ft&ar 3*\ t 2Ag + (aq) + 2e- —> 2Ag(s) 

CRlt C4R Riff ill RR 8 Zn(s) + 2Ag + (aq) —> Zn 2+ (aq) + 2Ag(s) 

(ii) C4R VslilRlR RR 8 Zn(s)/Zn 2+ (aq) I Ag + (aq)/Ag(s) 

i> A-8 | •TR" c t C»T^ 

Salt Bridge 

RS^rt 8 ^ RWJ RQRRRR tRZ*R ®R«t (RRR XC1 Rt, KN0 3 RT, 

NH 4 N0 3 iRR >n*^'S 5R*t 'oRJ U-' a II^R>i5 RTF RZRR '5 'o-ji "RRZR ^*|| RRf R*R <p«i R^ZRRRZTR '5'ou 
RRCRS RZRJ v^Rtil R1RT RR I R^CRRFZRR RZRTR RtCRTR RTRFRZR RR*f CR^ Rf Salt Bridge RRT 
RBs (ffeU iR.R) I 
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*ig*f ^1*1^1 2 

(i) aafl cg^m^wlaaww S'sa gac^a gcat g'xalfl ^atflg 4csi caHcas a^% *^f 4Ca I 
(*) wt <?reg aapa sfe<i, ftccmi (caga kci ] $sg ^^wTcaa gataa atca wrc arnmftas 
faf&at ^ta gt; aa* S^a sawa aw flcaregas agreja e ar«treja 'amg RPtotaa 
amg flfaata atara^'i are sea i *pt«i tssa *®ac*ia tagjfaa (•mfl’P'oi (electrical 
neutrality) a^m flfW I 

('s) retag re^t<pic«i is^flg ani' 5 ( < p retag cagg zn 2+ retag Aream >are ®ia*t c*i^ caw 
atflreire retatga artAg at? i reggAstw faretag re*k<picq agrera retag cagg cu 2+ retag 51 a 
areata >$re gag w^ caw agreja remcga artAg at? 1 aw $sa re^wttaa gaeg st^,- 
ftaeArest arem Atw 1 

(8) gag ca^a resTca retag re^wtca agreja remega artf 0 ftremg re^wtea sgreja retag ar¥ 
caw ata 1 aw $sa reftatw remg a ftremg Hmt aiatfltre aa <gat reg ggeaa aw cam 
ftfemt «<w flata a*a aca am 1 

i m.*<z -1 g hi 4»£—rer^[ 

Source of Electrode Potential: Nemest-Theory 

jjaa refusal* f*rea 1 ca catg sf^<s, amtafta catcaa gf? re^wrcaa flreisf?re >aaf? ref^a, 
ftcsaj e icaf? area as «ttw 1 afef? re^wtcaa area asw <gss sf^<mm aw 1 carcaa jiwj# 

ftfift? tagjfea farewa gf^? aa, re f^reaw reaa ref^gaia l^rea aw 1 
anart: ref^<mm ftetaa $<w ^ca ftwtft gpm? %ija s^ tantaa awa 1 area acsa cagrw 
at^a amaaga *uif?w wnw «ttw reat rea carnet twa^aaga arrikaa $m nreg agma 
aca 1 catg anga grew rea can gacaa gaca ^satw ^aa ap^a ama ajtflJa wta aca gaca flcawa 
fla'Tflt caam 1 <uw ‘gafl w aar aa 1 4 aa^am aamja amcaa atc^a aaatara twa$a 
at®a aw ^ left's atw; aMa a^sf? atat^f^ oi^^s 1 apsa 'amagwt atf»m a tea aca 

attastP's mmagefl atw 1 ^atata attest?^ area aareja* ^rmagwT ^ area awa twa^a flaa ^ea 
gaam aaat^jw area aw atre m 1 ^w aaretas 'ameaa ^wtf?m m aw 1 «a^t fla«rem 
tpea area as aareja* are atea 1 

M(s) r=* M n+ (aq) + ne 

gf? taflfreg^t aa*reta afaata ^aae aara aa at, sm area as e >^a gaeaa Rtaeaa aeat 
fasa ^jR» aa 1 *a l^saw sf^aam f^sa aat aa ' 
area flaaraa afarcret at twa^a srtwa flaret caft aw ^a ‘gaa-atfl* cat 5 ! aa <aat ^a Ottawa 
‘' 5 rgwtf?a—ata’ aa aa 1 saa ^ sl^^atal? atarejm bi^^s aca mrtwre gca ^re aca 1 caaa, 
twaajts 1 mflafire area flaatga ^ferret at twasjja wtwa flaret am aw <aa ‘gaa-^tfl’ am aa 
>aat«iia mmwa regwtftas-m’ caft aa 1 sag ^ s%<sstaf? aamja* at^gs aca mrtwre gefl aas 
1 caaa. aflta ^w^cSts 1 ai^a as amreTreg aaatge ^a mmwa gaea sf^^ata f^sa gfi? a»w 1 
sfe«maa area er^re, gaefl 'aiawa agaret a gaefla smtarm Saa sf^^ata ftsa f^a 
aca 1 caag cst^caa caaca araas gf? 'a^catcaa atcatwa aw Hw sf^aam caw twa®g aata 
sfe<ma flarfre aa 1 ^<ta aatcaa ^rgta aaatg zn 2+ ^amggcfl ^s aca gaca atawa 
fla*ret 'afaa caam 1 sl^gmggtaa wtfas at fa^riQs asam ^ggtgas afaata aw sl^^am f^sa 1 
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i srsrt't f^r^r 

S tandar d Electrode Potential 

^«srt % 44c4ic*w ct Pcsr r «iuii*m rw PQri Rta Rt4, Ra 

444 rc^ isjRc, l.OmolL -1 , RRfiait 298 K (25°C) 4R’bl<l>M CTOf latm^M^l, R* 5 444 
RRr<i P44C4 «rR*t fas? 4w i 

vafy«5Ril fRsCRd R 5 ! 8 4*R 4RT C4H *N^ RlP R* RRc<U 444 

vsf^«wis rip# p# 4 R rs f 444 'SRpatra C 4 R 4 f$«Rs$ w ri i R 544 , 

vara faac<M ^jPPR "SfR R4CT0 e.m.f. Rt4 R; f^ Ritf C4TCRI e.m.f. «fTC4 I 4R«, ^ P>3 
'sf'S'RciW P44 il^4J 4*fR TjfT> '©Ivp'wllsM RCR4CRI 40*1 ^fl*} 0410*1*1 e.m.f.-$ C4S*\ RR THU I 
c^r P'sc-w rr >i4»i j iil^tfw ^ «rcs R?jf *#4%n ^«sr RERtft C4IERI 

e.m.f. C4 Pm <IR RI I »14er^H ftp 4^R§1 8IR*t R^tfiEtR 'el^sslcswi P'sc*!* ' S TR 

■fjR <!R RJI OT C4Pf ^feuRCSia pRI StR«t 5’lRualc«T'l vs^mwd 'adoiPro^ RR RI I 
f^rrtf»tR5 v*f^<r3TST 
Reference Electrode 

i C4H ^5f^*^TC?J P'5? 'sir iRpia 4R?J RR «i<q*b5, 4R4 8|R«t 'al^sqlcsis RW 

4os 44 ft) C4l*J E'sP 4*# RI 04lc*iJi e.m.f. fMu < mi.'® RI I 4 8fsrf*t 'sl^HWC4 

Pi 14*14 R M4lM*1 Rfi^RfP Rif RII Pd<rl4 R «WlM*l 'of®'*,# ^ ST4R I CRH, 

(i) dl$»ilP Pt4*l4 R CRFTC3H CRH 3R*f RtGSTWH 'el^sqls 4 

($) 0*104'®19 Pc4*l4 R M4lM*l CRH 4JHRIR1 R^«R?T I 

SlI^RP P(l4*l4 4%R?I « 0*104^913l Pc4*l4 Rf^sm $wi$ 2fR*t VbI^^HW ^C*f R^5 RII 

^ ^.tf.v© i (srsrtR v*f^*?^ra «rcm«c 

Applications of Standard Electrode Potential 

Picul'S 4lcef StR*t vsl^ssls R®S CRR H- 1 ®f^RR Pl®<1 'Q.4J10*110^*1 R4< RR^ Rl I 

(i) (3R>^ '©I'j» < s,nlo*ffi RW jSsjh 4os P|R>^ 'sfvp^loss Pi'os Pf4n 4sl RII 

SIR*! PwR*f Pi'is PiP^t R 'o1'j>^-sl J ilsPi4 PiP 1 ^ 'S'sP 4<il RII 
(R CRTO E.M.F RRR STR*t ^«SR R^ RTI 
(o) R^ < sC 4R PQ»sls R5 S*^\^\s| f^^Oil SfR*f '4»(vj < 5, P®s SISK'S RII 
(8) C4R ^§fn gscls p H P4ti1 SIR*t P®s SISK'S RII 

(<?) R'ja w$ cRo*i sir*! acam 4R rt i 

b ^•'t> i < 2 rsrr«r 

Standard Hydrogen Electrode 

R?®| 8 444 5#wf fR^tR 'siRe, 1 molL' 1 RfRaim H+ RR7R 5R*f fftf^TR R^a 
4R®iI*t ^ Sflfi^W R4 (^t RC® 298 K (25°C) R*IVMI« <3 latm RU’t fRjR R^tSalW RR 
RTRl R4 TCjJ 5RR 4Ra Wl ^«R?R4 SfR*t R^Cl!jlC«H v»(^Sald 4W l 8|R«t R^OSICBR 
'$f^^lSC4 PlK^ 0*1 (7TR RI '5[R < !, R5.ua I ceil ^ItC44 RI 8 

Pt IH 2 (g) (1 atm) I H + (aq) (lMora= 1); E° = O.OV 
R^1C«H 4f^«RCa? ^ 8 4t?T4 S)4IW< R^t5fl«R 4^«RiI I STR*t R^UfflW^ 

Cape's Pi cal'® CTO olio's RII 3W R^ualoeri R^^loss ftaj "Sire- 
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(i) W 31G3 45^ ■'ifofl'sl ftft^ ^itQSlWH 5I5W5 353 53k 1M HC1 053 <J<$,vs 551 
(*) affsj? ctoi aififtft $515 5t*55«t5^ (i~ 3) cm 2 aiIUhn *imfp im hci 

03t3 'Sfl'fpw f^ilferV* HHT 55 I 4^*1 3tf&5t5 «f1^W H 2 «tJPT 55W ^ftfllft^ 55I 
(«) f^3n H 2 3J15W latm 5l£*t 'a(l<plW 1M HCI 05t3 5155t-. < rat'o 1 

(8) 03m ^mtan 298 k (25°o m 551 


5l$WjlWM 5Tf$35l£5 fafe3t * 535 H 2 
3J15C3 latm 5TC*tV^f 5mt5 1M HCI 03t3 5135t 
W 55, ^35 Jflfl>5l»1 *ftT55 5t3^ HC1-45 051*1 
^5TC5t «H*H« 45t «I4P|* W<1?3 *tm 451335 
3Tt* | *nf&515 3T05 5W$ 3^513 H 2 3TT5 5ft?3tft^ 
551 h 2 *iuii*Mii« h+ «ii5H^3 03t3 

515, 5l5t3 055 5T^Q H+ 5135 &5<*5 h 353 ^5 
*13513; 5t ^ ftC5C< 31^315 *11^53 $33 W3t 55 i 
4C^C4 ^55 ftfoflls 51553331 ftB^*t 55 8 



\ Hj(g) 5=± H* (aq) + e" 


ffej i^.o I *l5«ak«m 'sf'^s^lfl 3! 55*15®!® I 


C5tl5 5t^ 53>313 5t$05lW5 4 £^15 fts^ 3$£3 ^1 <*t£33 *W5 

'®%<!5TC33 ft«tl33 ft$3 3I<H3 $33 ft$3 ^£31 5ft 5*15 ^f^5tf£33 Pwl«3 ft^£33 515 5ltC0lW3 
'©fy'^lwra £553 ^5 55, ^15 ft&5tft £35C53 ftw 5C5 '$33 5fltESlOT5 'ofy'Mft 4JIC5IV 5£3 451 
5*15 ^<51555 fteffiH ft55 C5ft 5£5 515155 ftC3* 35lft$ 55 ^$35 5l$lllilMM ^35t3 5115515 
5C5I 

5t55t5 • C4M 'sf^'J.sIcss ft®5 5Mc'$ 5£5 & 4 < pfU 5515 5ftC0TC55 'sl^s^lw5 51C3 

^£3 $330 £^t£53 e.m.f. ft^fa ^3£® 55 51 3ffa^t5 ft^55 ftlft“l <?(.$ I . 

£l5t3 5l$l\!jlWH ^35l£33 f^55 8 £5£5? e. m. f 51 uty'bW* 55 $ 

5T3f^$ ^5t^«Sl£33 ft^!33 ft^£53 3l4t«ws 5515, ^$1$ 'whl ft55 515 5*1515 

5ft5R^ 3515 5l^Q51W5 'ol'ys^ltss ft^C55 515 ^{5J 551551 ^55 5t^Q5TW5 5^*5515 ^5 ^f^5WTC55 
55 51 e. m. f 45 515^ C^1C5 ^5 5®ii5l 'slvj^lsft^ ft®5 515 £515551 

5l$Qh'IOT5 'J^MW ftiff£3 2T5T5 ^P5f 55- 

PtH 2 (g) (latm) I H + (aq) (a=lor 1MHC1), E° = O.OV 
* ^51553 i 1 5Jl£555^t ^«5K55 51W 3513 51$0&fW3 ^«5T£55 5tE5R35 5*£5 

C^TC55 'of^ t ol r l < P 5£55 5151£5J fiw ^f^^5lt55 ft^55 ft35 ' 5 P51515 I 4c^C4 c^hft 5C5 ftlf^*! 8 

Zn(s) / Zn 2+ (aq) II H+(aq) (a =1). H 2 (g) (latm) I Pfc^ E°^ - 076 Volt 
C5|3Jftft£55 5151C5I C555f&5 ft^55 ft35 W 515 I 31*5 e.m.f. 5F5 Zn | Zn 2+ '®f^<m55 
ft5C55 515 0.76 Volt (5l$USjlt«M (?^C5); £5*551, 3513 5lt05lW5 5^«55l£55 ft^5 ^511 4£5fC5 
^5^351£55 ^153 45t5ttQ5lW5 ^%*!5R55 ft^l53 5tB I C555, 

ftrW ^3515 * Zn(s) 5 =* Zn 2+ (aq) + 2e~ E 0 ^ = 0.76 Volt 


51^0511^5^3515 l 2H*(aq) + 2e~ ?=^H 2 (g) (latm) _ E° red = 0.00 Volt 

.-. 5l5ft5* C535 ftft*5l 8 Zn(s) + 2H + (aq) —l Zn 2+ (aq) +H 2 (g) (latm)E° ceU = 0.76 Volt 


$! 5 ! M 5 R (it)-W 
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Calomel Electrode 

ftHfin mttma mm m fr grcma ’jRarenm aa i mia«t im hci sac*ta 'mamait 25°c 

awrs I Sac*t latm 5tcaH 2 5 tTPTm^Rt mat's <*W. ■®tJTCR ftmmH RRRJ 

magm mm ^f& ftfoa mca am i wi mfaaa cacmmtft Scam&t's ®%'tfoa acats i 
'©•near c*ic^»t® Pic^*i^ m1^«ma feata < wic.nit.»H 5,c»i < ?uji'b aatsta caPi araj's*aa i b^*8 at. IB on 
mjiwwi aa i 

mnwrc»n twmdTt®* *tiR t am*! mjiwsiw tcarntJai'? ^»r® mamift, hmWBum c#im$B « 
kci sa*i amt aftm <smfi> cat^'wite Pc^ia* m^tara i aoiwiw*i $t»imd?Tt®a atim® mmja * 

•" * Hg I H&CI2 (s), KCI (aq) ( 1 mol) 

▼jiuhiwfi £t*w5iw £mf?) mata mar 4mfi> ^ic&« artaa fHnitt*i mfe fajmi viamift cam ^a i 
mamifocm maft&am c*imtyb (mrrtmtaa), armai Hg ^at kci ga«t mm a^s c«pfc (paste) aim 
ti>w cam aa i • atcaa aifo arca kci ga*t mm mm aa i mtaaa ^mft mtsawa msimt*! «imn> 
mffima '©la ^ mw mtsataa atm rh*r mm ma caa micaa fm^ mmi mamrf?ltm Ptsrt^r® mtm i 

*ic*is ahhj mamtft caca *©ia atm mmtaa <amffi mitaa <flm ©nai yjJ^ca maj ttro at^a 
fttm acaim% atwicaif mar aim aa i mntattaa ^tamtifasa arfataa mmtm *wm*i cam aa i kci 
ga*taa mfp attaia *R*t ca^c*i mtm mta i 



ft® i^.s t '4iic»iic»)»i re 


%af& ftg.aamaiM kci ga*t ara^ aa, am 0. im, im ^ata^ kci ga*t 1 kci gat«m aaaiana 
m^i^jwpial^'s mtataa aamma R>»j'»ia mar ^tamtiitt'sa wta*f f^sa 1 %^ aa 1 298 k ( 25 °c) 'stamana 
twmdioHa aita mtasftma c**ta aitaa t^sa st^Hsja i 
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chr 




: (1) Hg I H&C1 2 (s) I 0.1MKC1; E 0 ^ = -0.334 Volt 

(2) Hg lHgjCl 2 (s) I 1.MKC1; E 0 ^ = - 0.280 Volt 

(3) Hg I HgjCl 2 (s) I KC1 ; E° ox = - 0.242 Volt I 

RR4 ftH^piR ■srm Pfafa hr r, hjic«iiw«i ®1$<wRfttH srr ^ntagtRR Hl§mjR 
riw HjiRkw 'ol^'^iw v5t^'£'oic<q wr^ Rt& ri i 

HJlWtCTW faffrirt * (H) |\b(T> WUIMI« %RR hw hr t 

2Hg(Q Hg 2 2+ + 2e“ 

Hfc 2 ++ 2C1~ (KC1 RR) ^ Hga Cl 2 (s) 

2Hg(Q +2Cl"(aq) ?=* HfeCl a (s) + 2e~ 

(R) R<R SpmBrtft f^c^tc,<5 foul Htu i 

l Hg 2 Cl 2 (s) ^ Hga 2+ +2Cl-(aq) 

Hg 2 2+ + 2e- t=^ 2Hg(Q 

HgaCl 2 (s) + 2e" t=* 2Hg(Q + 2Cl"(aq) 


b-vir i ■^t?rr f^rs^r 9 

Deteimn. of potential of dlfi electrodes by H-electrode : 

chr Hmrarm chr h^«hr Irhr «on «tro a^*f hiwr rrrrr $*R 

1^31 HRI n RHOHtftfrfc CHR M R<R 4?T hrr^j CHR 5RS*R Rtwc'f RICH H*R R 
TJJl, HR HJTRIH^W HTH5R HJlWlHijR <u<kIu IsRsJR Rfou! Rtt> t 

M n+ (aq) + ne M(s) 

jIdPi'o SW% 4 H&HTRa 'SIR, SRt*t ^J$«j'k«M 'at'^ICflU HtCRftFCH HR ftHR 

CHTRfl e. m. f. <4RJ*RRl Pt, H 2 (latm) / H^aq) (a = 1) iM^aq) /M(s) 

•flHffc Hf^flkflfl HWffiBl, H^<t f^TSRI jjucHs *i*iul<ill ilRt RJTR Hf^StRS CHC3f Hlk^s 
5TC*R ©*R P'ftj HR I Hl$ Hl^»^kSS Pi'S*? "SR l^^feR ' 3 RU CHR c'iPc.H RR^H RH®( tTTOR 
C¥Z3I ^CH RR I RtR, 

(I) ’iSlnlft*! ^CTHOjIH Rt Hf^?ftc*Rj 1M S4*t ^R 

(II) H1*RMI 25°C HT 298K 4 PsR*RCH *R, 

(III) H-$C«1H(£kVbd RRR H 2 *IJTPR FR latm ^RI ' 

(» Zn-Hf^«RR Zn a */Zn-dUf ftHH HR l Zn- ttfH Cft te R s RJtIRtH « H- 
5(, < n < Pcil'B(. < P HJkRt® ^R't Rt*0R RtRf 5 ! H?Jt R?I I H^R (Jbl^t Pl^kss 

^*n^H stksa Rtw * H-tRH^Smn ^hri»j c®i^r&tR?i «Rrj}H srnreRRtR ^nartEpft 

H*R 4RK3I CHI^? ffi&R HR Zn- ^RH^R PlW H-^RHCfilt'b. SRTf^H 


t? 
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k? T 
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Zn-$C*1*C5IC9 faat afta 4at C3lWf(?I fiWi’t ^RtWI C«?h(^s*emf 0.76V; ^t«, Zn- 
^taa t^TSa + 0.76V I STOta Wtaa at ftwtaa aH 'a<$K EV/^ = 

0.00V = E8 H2/H+ ' 

/.E^ceu = .E 0 an/Zn 2+ -■E e „ 2 /h+ = (E?zn/zn 2+ ~ 0.0)V = 0.76V 

<*taft%nft W i Zn(s) + 2H + (aqJ -> Zn 2+ (aq) + H 2 (g). E 0 ^ = 0.76V 
.-.Zn-^c.»i < pjjlc.'ss Wtft't ft's*; =.+ 0.76V ^tat R^iaa = - 0.76V 


* 



ft® i^.tf t H-^W^dikws ■nkk«u Zn-S.c.'i^cSl's « Cu-^wvdjltws fas? aR I 
(^) Cu-'ofy'^l* Cu 3+ /Cu RR t Cu-^cn^dalwt^ ' S PTTW5 j|ta 'Q H* 

«uiwi<b^w aaa prja-amrca *rccata amt aai ®aa cu-^wefii'bHiw ftPrt» 

C9& fSflJftaa dlros RtW 'Q H-^c»l < Pcil'sc‘? VotfJftDlwa aM|vq4 SlTWa RtW ^at aw 
c®tf> ati caa 4at Piw-i ^ca H-tw^dfre® wtaa aUtm; ^at cspft f53rt>ia l«iw*i <?*«. 
tafflffca e.m.f 0.34V I wt^ H-^W^djIC'b aflaa <ic£t*j e.m.f aw 

••E%U = E 6 ^ /h+ - E e Cu /cu2+ = (0-0 - E 6 ^^) = 0.34V . . 

.*. Cu-^c»i < j»ditt'!»s wiaa ft®a, e®cu/cu 2 +) = 0.34V <4atftwtaaf^sa e^c^+zcJ = - 0.34V 
/. Canaft&atftaa * 2H(g) + Cu 2+ (aq) -»2H+(aq) +. Cu(s) E«cell = 0.34V 

I 

" > 

i v*fv^5«Ni t^rtlRsr 

Electro Chemical Series 

shim mfi^sta fa®taa atast ar$, <s^ wta faijlw PrI^p* 's ^ta 

•iwt rnmwa aw c*r asf^aata data afetgttaR rnffoama? Rtwr wr 

fcadg aa ^ta e.m.f-w ^f^aataflra data mf^aata ft'ea aw i dw e° 298K (V) atat aat 
aa I ®f$Wta 3 &«lIT> ajat i M n+ (aq) (a = 1) + n e - t=^ .M (s) , 

3i a^tamafU R«ti«a stf^mt law a ^aw. atsRaiiit data f^rsaw data 
w% w ta fiWaa f^sa awt ^a i ratwa aata ®f^<wta f^sa atwa a»a a^aiw rrtiwi 

os^lw aRlal»t4 (Electrochemical series) aat aa i <^a atat catwa ft&at vwta 

fwt’^atam i «a ^atta ataf*t f^Smtaaa#aa ^<maa smta f^taa fa®a e° 

(V)csrft«tRttacaat wi 
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* 2S°C "rmnslt SW*t (^-^f ^TtOJ) 


<t ^W^dil'b 

'ofys^l* Pi&*l 

E°(V) (at 208 E) 

L1+/L1 

4 + (aq) + er ^ Li (s) 

-3.04 

K+/K 

K + (aq) + er K (s) 

, -2.92 

Ca 2+ /Ca 

Ca 2+ (aq) + 2er ¥=* Ca(s) 

-2.87 

Na+/Na 

Na + (aq) + er Na (s) 

-2.71 

M^*/Mg 

Mg 2 * (aq) + 2er t=* Mg(s) 

-2.36 

AI 3+ /A1 

Al 3 * (aq) + 3e~ A1 (s) 

-1.66 ‘ 

Zn 2 */Zn 

Zn 2 * (aq) + 2e _ ^ Zn (s) 

- 0.76 ' 

Fe 2+ /Fe * 

Fe 2 * (aq) + 2er ^ Fe (s) 

-0.44 

Cd 2 */Cd 

Cd 2 * (aq) + 2er ?=* Cd (s) 

-0.40 

Co2 + /Co 

Co 2 * (aq) + 2e~ t=^ Co (s) 

-0.28 

Ni 2 */Ni 

Ni 2 * (aq) + 2er t=* Ni (s) 

- 0.25 

Sn 2 */Sn 

Sn 2 * (aq) + 2er 5=^ Sn (s) 

-0.14 

Pb 2+ /Pb 

Pb 2+ (aq) + 2er Pb (s) 

-0.13 

H + /H2,Pt 

2H + (aq) + 2er H 2 (g) 

0.00 


Hg2Cl 2 (s) + 2er ?-* 2Hg(l)+2C1" (aq). 

+ 0.24 

• Cu 2 VCu 

Cu 2 *(aq) + 2e - *=* Cu(s) - ' 

+ 0.34 

r/i 2 ,pt 

I 2 (s) + 2e _ ?=* 21“ (aq) 

+ 0.54 

Hgjp*/Hg 

H& 2 *(aq) + 2er 2Hg(4) 

+ 0.79 

Ag+/Ag 

^ Ag+ (aq) + er *=* Ag (s) 

*0.80 

Br"/Br 2 ,Pt 

Br 2 (t) + 2er 2Br (aq) 

+ 1.07 

cr/ci 2 ,pt 

Cl 2 (g) + 2e" 5^ 2C1" (aq) 

+1.36 « 

Au 3 */Au 

Au 3 * (aq) + 3er ?=* Au (s) 

+ 1.36 


S I v»(V^St«*lC.«W ~\g>f^bb l +1^ •>! ' 5 TTSf^> ^in««t 

Nerost Equation Relating to E5&F of a Electrochemical Cell 

obRwi*! wh I PPH, 

Zn (s) / Zn 2h (aq) I Cu 2 * (aq) / Cu (s) 

. 

C*m i Zn(s) + Cu 2+ (aq) -^L_» Zn 2 * (aq) + Cu(s) ^ 

• c^h flcq f^g ^g) ftc a wa *nt^ <mit«w wwm wnan, ^myian q 

d^iR'o R^tvos fc’ijj i *ii4^ *i$)*s*f wRw'i whftov* w^pwi, fawBM 

Rupert c*Kt to s ^ * 

RT ^ 

&Cu2*/cu = E^cu^/cu + 2F In [Cu 2 * (aq)) 

R'eHstf ftjujC't <?Kf TO 8 
o RT 

Ezn 2+ /Zn = E Zh 2+ /Zn + 2F ^ ^ n2+ ^ aC l^ 




















i sw?i «n 
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EdfW .= E cathode(red) "* Eanode(red) 


Ectb — V E°cu 2t /cu + 2p 


In [Cu 2+ (aq)J;- | E°zn 2+ /zn 2 f ^ (^n 2+ (aq)^ 


„ 2+ i _ RT [Cn 2 + (aq)) 
IE Cu2+/Cu - E Zn /znJ + 2F m (Zn 2+ (aq)l 


2.303RT, _ [Cu 2 * (aq)I „„ ™ „„ 

Epm = E c=m + 2F [Zn ?+ (aq)l ’ E c*rc “ E E ^ 

tirtlCT |: o tTO W® ^ 1 4«RR = 8.316 JK- 1 moI- 1 ,T = 298K. 


V E-CTO - EW E° 


f = 965ooc angtf'TO 


Ectw - E 0 ^ + 


0.0592 


. ICu^ <aq)l . 

- [Zn 2+ (aq)l 


S*tk<H i i 44c<iierl o ^rcrisjra, c^rc R&m «»iid*G 

e.m.f. sWft <iRJ l 

cm mm t Ni (s) / Ni 2+ (aq) I Ag*(aq) / Ag(s) 
cm ftfesrt * ' Ni (S) + 2Ag* (aq) Ni 2+ (aq) + 2Ag(s) 

vsl^«,C4lc^?5 e.m.f CFPft ^ I HPH, 

' p pc 0.0592 [Ag* (aq)] 2 
Ecvm=E 0 w ,+ 2 log [j^a* (aq)) 

I sHlfiPt<p OPlcqs ^Tf«rm e t 51^*1 'Q •Tf^» He's OPlc^fl Pi'9'9 

(e.m.f) C*N I 

jmifa* CTiufl ■>n«rrtfi c t swi ^ t 

np" 

xA (s) + yB + (aq) <-- * xA + (aq) + yB (s) 

Rfoaw umrafap c*m sromt ~m?\ $ cticts (e.m.f) 

2.303RT [A*) x [sRt*f ''«rc*rm ^fo*? *WTC<hl *f3RRt = 1; 

ctw = c*w-nF °®[B^jy ««nro « ft fo r rea «nwnt'vmmfttroil 

‘flCTWi, E(^ * C4I*} R'o^i E°^n = wlw) 2RT*t1^5 

R = 8. 316 JK _l mol -1 . T = WSflaitj 


n = dsn»PR<OFtj F as 96500C, ( 1* OIWW VWkBI I 

i i ob Pi hi “i \affo pt « re ^r*r (emf) ^ ^ wi <flC¥TSi zn a * «im 

^Rtait 0.10 molL 1 dRt Cu 2+ <SS qHKMI. 0.05 molL 1 | 298 K (25°C) ^mtaim E° Zn/Zn 2 + 
= 0.76V ^°vE° ClvCu 2+ = - 0.34V I 

R^t«fR l ObP«l*l cm T5t?n^m t Zn/Zn 2+ .(aq) I Cu 2+ (aq) /Cu 

^ * Zn (s) + Cu 2+ (aq) Zn 2+ (aq) + Cu (s) 
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41#* ■ > 1?l < Wl e 1 f454 (EMF) 8 

2.303RT ftfore 4mgTC wnan [Cu 2 *] 

, EteD - E°ce]l + n p '°6 'STOWS VHMMI [Zn 2+ ] . 


— t?o 2+ 
“ L Cu /Cu 


~ E° Zn 2+ /Zn + 


2.303RT, [Cu 2+ 1 

nF log (Zn z+ ) 


stSpfff®, [Cu 2+ ] = 0.05 molLr 1 * *BPl $44*, R = 8.316 JR- 1 mol" 1 

[Zn 2 *] = 0.10 molL- 1 T = (25 + 273) = 298 K 

E°cu 2+ /cu = + 0.34 $C*l4ktt*« <?TPffl?lJT, n = 2 

E° zn 2+ /Zn = - 0.76 (Stq. W5*t 14^54 amt ms)i fajj* FWj, F = 9 6500C 

wlw<l 'sR c dM < p 44, Eceu — ? 

/. 414 41$; ’ 


Eoell 


= 0.34 - (- 0.76) 


2.303 x 8.316 x 298 
+ 2 x 96500 


log 


0.05 

0.10 


= 1.10 +0.02955 x log 0.5. 

= 1.10 + 0.02955 x (- 0.301) 

= 1.10 - 0.008895 =1.0911 
£<ss S i£| 44 (EMF) = 1.091IVI 

£1414.4*1 4 I f*)CHl<9 UPTUrt^ 'oI^wh4 44 (BMP) ,R*ih 44 I 

Mg (s) + 2Ag+ (aq) —> Mg 2 * (aq) + 2Ag (s) 

«aT¥C5 [Mg 3 *] = 0.13M ^[Ag*] = l.Ox 10*M 

298K (25 e C) ^mtl. 4 E 0 ^/^ = + 0.80V ^ s E 0 Mg 2 +/Mg = - 2.37V 

*T4Wt4 i <?W4 wmtsim * Mg(s) / Mg 2 * (0.13M) I Ag* (1.0 x lO^M) /Ag (s) 

'$^414 RR»41 t Mg(s) t> Mg 2 *(aq) + 2e _ W4*t) 

2{Ag f (aq) + er] —> 2Ag(s) -(f4W4*t) 


4140^ C^t4 R&*il 8 Mg(s) + 2Ag* (aq) —> Mg 2+ (aq) + 2Ag (s) 

C^T4 RR>«I4 2 mol $c,*n£»i.®II 4W 34T4 *.<.««,; ^®l$n = 2 mol; 

^1^41 M4 v*|^>t>|*14 44 (EMF) <44 4^4*1 fti|44 l 
„ _ 0.0592, [Ag*] 2 

E-E°+ 2 logj^Tj 

' 0.0592, (1.0 x lO-*) 2 

= E Ag+/Ag - E MgZ+/Mg * 2 l0g 


= 0.80-(-2.37)- 


0.0592 


log 


0.13 
1.30 x 10- 1 


2 ‘"s 1.0 x 10-8 

= 3.17 - 0.0296 x log (1.30 x 10 7 ) 

= 3.17 - 0.0296 x 7.114 
= 3.17-0.21 = 2.96V 


( 


. A , B. 
* • 0(sQ = *■ log a” 1 




<? 




# 




Spontaneity of the Electrochemical Cell Reaction 

4t44t 4t4 Rc«?S 41 $.(.»!<puJI tW 4^fi>'4> 4<IWt4 RR»«lc<l* 4Tt4*t 

%4C4 44*. ^< 5,414 4t tc44^ms 454 ^ 4^14 Rfeu r re f44rt4*^ ROw i 

1$C4t4 C44t 44 I 4 ft 4'0lC4 RR'® C^H 414©^ C^tt44 fa^4 (emf) 4*il'a|^ 44« *M RliulHJ 
4C41 4R 4l4l$fa c<pIC 44 f454 (emf) ’jf'tl^J^ 44, '$14 ^®t 4C$ R^ SJ4T4 41>t4 41I 44R 
RRulfo 4$8^8U4 4%4 4f I C®Rr44 C44144 C443I Rt4H l 4S4t 414 I 4 <444ft 

tCWCliHb [E e Zn 2 +/Zn = - 0.76V] « 4s*tT4tC44^5 [E e Cu 2 +/C u= 0.34V] 44^44 Ufa I 
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•rat i 

Zn(s)/Zn 2 + (aq)ICu 2 + (aq) /Cu(s) 

wra ^nramt tto® c 5 Pra*R®?nfl> ^ Ruij^t * 

Zn(s) + Cu 2+ (aq) -> Zn 2+ (aq) + Cu(s) 

o o o 

E = E tsk $«*c 5P5 - E Swdfns 

= E (Cu 2+ /Cu) (ftWHH) - E’lzn^/Zn) (ftwmi) 

= 0.34- (-0.76) I*iraRb*.b ] 


= 0.34 + 0.76 


= +1.10 Volt 

c<jw^ RfW 'aolc'ilw 'Q ^*rra $c*i < p<JjI'»c < p ^JTWt® *tftl> Rliuls E° 

c^lo<ra JIH •Hl^(^, friuil'® C^ra R^flllD *il5c4 I 

^rara ^*rra tproiijm* wt^n^jtn <nn Rrcs ttwcBiww Ru^n c^ra mnm 

f^^tpRtPtra> $ 

Cu(s)/Cu 2+ (aq) I Zn 2+ (aq) / Zn(s) 


c^pra ^rawprsrc® c?ra Rfo?nfl» ^?t Ru^ s 

. Cu(s) + Zn 2+ (aq)- > Cu 2+ (aq) + Zrtfs) 

_o o o 

” e c¥W = e $ wd?ife - E t w+ftw 


o o 

= E (Zn 2+ /Zn) (ftwifll) - E (Cu 2+ /Cu) (ftwurt) 

= -0.76-(+0.34) [ b*.b RBlR cm 1 

= -0.76- 0.34 
= -1.10 Volt 

, RR*flllT)f| E° C4l*i-4?t 4|H 4MI'q^>, '41^ Rtifil '8|4t < *, PlK^*t Rlifllft 

*tt i Cu(s) + Zrv^aq) -> Cu 2+ (aq) + Zn(s) 

■X»sk Zn 2+ Wt Cu ^Hl‘k<PCu 2+ 4IH CT ^RTT ^tt I 

4l>1ttlPc4 PiR* « raw Wn^'sls ^TWt t C^R <3T53t RR>fll ^ 
R *tt, siMi«Pi < p Wht ^t snn*t Rwra*t R®^ Pitta piraft b^.b) c«t^ wptt •tra i c*pr 
Picul'* GT5* RRratft R Vt>W Rt WflWIHI ^3tt RIU * 

Cu (s) + Zn 2+ (aq)- > Cu 2+ (aq)^+ Zn(s) 

^ RltairD rR Cu *i?raT^ ww zn 2+ ^rtcr *4MNtta ^ i 'stra <4Cr 

■n*o4 <c< rR cu 4?t wi?r tta^ zn 4?t ^ra*t tta^ ^*wt c^R ^.i ^*ra ■wra, cu 4ft Rwra*t 
R^ Zn 4?t Retls*! R'os 'aicd’^l ^*1 ^5 I 4*R 'oR>^ dMirfta- Pilta Rt ^Hl*t Rwt?t*t R'os PiR^r 
CRlR ^tRt RtR Cu 4?I RwifH R>5R (+ 0.34V) Zn 4R R^lfH R^ (-0.76V) c#t I 

RfrfltfB «|)?C4 *Tt | 

vs | Zn (s) r=^ Zn 2+ (aq) + 2e _ 4^* Cu(s) +=^ Cu 2+ (aq) + 2e _ RI^«I fiRR 
Rfltra M Tg%«rara R^ ^tt gCT - 0.76 V «irat + 0.337 V S Zn(s) + Cu 2+ (aq) —> Zn 2+ (aq) + 
Cu(s) R Rra i f^ w f^rt r IR. < rat. »oo<? ; 5 . <rat. ^oob j w. ctt. ^ 00 ^ 1 

Zn(s) + Cu 2+ (aq) —» Zn 2+ (aq) + Cu(s) R^l ffi CT C4W ^ CT (TFraRfJ 

c^ra ^rautra Rji^i * 

Zn(s) /Zn 2+ (aq) I Cu 2+ (aq) / Cu(s) st?|W. 

.*. C^raft?! e.m.f. E^u =E° Cu 2+ / Cu -E° Zn 2+ / Zn E° Zn 2+ /Zn =-0.76 V 

= + 0.337V -i - 0.76)V E°cu 2+ /cn = + 0.337 V 

= + 1.097V, *Ht^ i ik RRrat fl l i 
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s i ftcmr omft? «uichich» ftftut, ftftr « *4w\H cm ftforr 

C*W I Pt, Cl 2 (g) / Cl-(aq) I I Fe 2+ (aq), Fe 3+ (aq), Pt 

^ E °re 3+ /Fte 2+ = + 0.770V: E0 Cl3/a - = +1.3S8V MM.^OM'jft CTO10M cmft ftW*. 

^cm foMt mt« »aMtMtMO»n5t3t'5toMM'5F^tfMCM cowl's 1 
^wtmh i ?pfs mfumtomm Mret cmmim mtm fto<M qmoMre 4Mt 

^<pc5l«n; MJT0MP5 I Pt, Cl 2 (g) /cilaq), | | Fe 2 *(aq), Fe 3+ (aq), Pt 

W10MT0® SffiH ftfoill t 2C\~ (aq) • —» Cl 2 (g) + 2e~ 

^TTOMTO'5 f^TTMM faf&Ut S 2Fe 3+ (aq) + 2e~ — > 2Fe 2+ (aq) 

cm i 2Fe 3+ (aq) + 2C(-(aq), —» 2Fe 2+ (aq) + Cl 2 (g) 

c^lc^w e.m.f, E re u = E° — E 

= E°Fe3+/Fe2+ ~ E"ci 2 /Cl - 

= +0.770V-(+1.358V) 

= - 0.588 V 

CMCM^ c. m. f., E° ce n 'flu SIM MCUOM; 'sl^ cMIUf!) Ml CMIM wslc*! OMMT 

3(.?Jt3 ^5T *i'38*^'£ 3,C<i Ml. I iflU fM’'l5l's^t ftfonffi M.C^ I CUMM— 

2Fe 2+ (aq) + Cl 2 (g) -r-+ 2Fe 3+ (aq) + 2 Cl" (aq) 

•TOn <t I Zn(s) / Zn 2+ (1M) | Cu 2+ (1M) / Cu (s) C*TMfl»M e.m.f. 1.103 VI MOMfif 
Zn 2+ + 2e~ —> Zn, E°= - 0.763 V I 4 CMICUU WTOMTEg fafoill, ^JTOMtO® « M«foll1} 

OMlU Rf^Uld CMM 'flu® MMTS 2PTt*f 'sf^'relfl R'OM VH f^MTM | 

*i*(NI*i » t^MfD MM Rti^M > 

Zn(s) / Zn 2+ (1M) | Cu 2+ (1M) / Cu(s), E = 1.103 V 


'AO’Moai SwocBns mm «niwp!» ^ mmiu $ommo£p5 mm wwi® i 'shtcmtc® wra«t « 4jiwiw 
RerlsM MOt I 

'W® % Zn(s) —» Zn 2+ (aq) + 2e" .... (W1U«t) 

MMIWITC ftfoll J Cu 2+ (aq) + 2e" —> Cu (s) .... (fofflrt) 

cm l Zn(s) + Cu 2+ (aq) — » Zn 2+ (aq) + Cu(s) 


<flO^F03, E(-ell — E ( u E°2n 

Ml, 1.103 V= E° Cu -(- 0.763 V) = E Cu + 0.763 V 
Ml, E\ u = (1.103V-0.763V) = +0.340V 


r O^~ 


H-io I -5Tt CMS1M >e .iFSprsflft ^rt ^ 1 <^ CM*tM 

Reversible and Irreversible Cell 

(M) Ml MUTM^ CMM « (M 'if^) < sC4l < i MC5 v lfs^l e l fM^^ 3,0s MIOM fflMl ^ CMlOM 

ImUmH M^TI MlMTIM5Mra MttM* 4M?.Mlf3JM vs(to«t>l*1^ MM STOrtCM f^«, 3MT1SM M^M^M MMH 
MTU 4Mt. <PCM CMTM^S Rls 1 ill's ft’lSl's Ptc^ *)l>C'o MtOM, 'slis* S'S^) Ml ’IsM'i CMIM MOM I ^$1*5, 
<^ < J > rD CMtM 1%0FPj M^lP) ^<J*I)3. MIMM MOU 8. 

(i) Mft CMTMf&U f^M ^tblMM MM MMR ^IwlMM MMlMW ^Msf& Mlf^JM ^<s,OMM MtW 
t^M^I's fMOM M5JI MM, 'SC<1 CMIMf^M C'O'Sf) CM1M MlMTMfMM RQ>fjl MT 'MMI CMM MRM^M 
M&OM Ml; CMIM fMOM CMH Im^^ 3MI1m^ MOM Mi l 


S’ MS ffllliH (Is)-ifS 
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(^) R t fajR rcrr rir rtriri ffRiwi rcr c«u cRt^ Rtftj^ 

fagjS fitRtf^S RCR I 

(vs) Rlftre ^*?CRd RtRR RTR ' 3 tf$ RNIRJ RtffftR cRcff C^tCTR Ptc4 

SfRtfcs RCR l 

(8) r^ (*) crss ct ririrIrr fafffsi r?er, R^ (vs) aa c^tat ^sia faR^l'® siRNPiff (rQ»jii 

RbC^ I 

«t) C4i««j crtr fafeRta c^tR rjurr $«a at? Rt i 

w «lf$JR Rv^ft cafRTt WI ^5^ff CflW CRtR Riff«I Rt? Rt I 

SRES^R ObPfON CR1R Zn(s) /Zn(aq) I Cu 2+ (aq) /Cu(s) a^ft $5^ft C^tR RIR vsl^uhff RR 
1.1 VI a CRtafta RTW 1.10 V Rf*RJ CRtR aRsft RtftjR aft aiMSlC< ^Rtt RR CRR Tjfta 
ftiJJ<5, SfRTCRR ft^ faRffa^ft RR ^ C*Wf RtR CR C'bftctN CRttaR C5^5R fttR C^R ft’?**. StRlftE RR Rt 
Of$-i)l 

. aft aifejffftciRR 'sfi^RtRR rr 1.1 V CRtR RtRTRT RR RR, RSR ObPlCtl*! CRTR CRtR <f%R 
fttR f^JR fitRlft® RR (R^ - ^) M RRR C'sPlCfl'l Cfflcq Ptcwl'S ft&itl Raft's RR t 

Zn(s) + Cu 2+ (aq)-> Zn 2 * (aq) + Cu (s).... ‘ .... (R) 

aft RtftjR fc«CTR vftflfo l RR RR 1.1 V CRtR RtRtRJ CRPt RR, RtR RtftjR $<«,R CRtR C5%?R 
CfflC<)S Pkff ft'JJA d<jlI^vo RR (R^— vs) I a RRR (.VBpfCfl*! Cff lc*) Piculs ft&af * 1 'wl^'a RR 8 

Zn 2+ (aq) + Cu (s)-» Cu 2 * (aq) + Zn (s).... .... N) 

CRRt RTCE CR, ftf^Rt (R) S (R) RRJRtiW R^ ftaffa (R^ - 8) I $^5R ft&RIU CRTR RJtR 
All Pi aai R^t CRTRt *ltffc®i a cfflc<) CRtR ftfRRt at? RT I 

CO aRtfe^ft at ERRtatf CRTR i (R RRR CRtR frsyflMUl aR Rt aRlftR R^ RTRR ROJ Rt, 
RltlflCR aRtf%^t Rt RR?ttR^ CRtR RW I aRlfe^t CRR^R $RRR*tR^*f PfTiR CRR^ RWMI 
RSttRR I 

Zn(s) I H 2 S0 4 (aq) I Cu(s) 
a CRfRft PiQ»«l RCR s 

Zn(s) + 2H + (aq)- > Zn 2+ (aq) + H 2 (g) .(«1) 

Iff^ a CRRtR ^5R iR^R voR>>dI»i<p R£*R cbdlj CRf*f RRf<f*f^ CRR ^CR?I RIW CRR RjICR CRtR 

Picul'S P)Q»*ll Rt? o 

Cu(s) + 2H + (aq)- > Cu 2+ (aq) + Ii 2 (g) .R) 

CRRt RRR CT, C*t) « (R) RlRRCfR ft*l8lR RR I a CRHR fR^I«, RI^-fJlfD RR- 

Zn (s) + H 2 S0 4 (aq) —» ZnS0 4 (aq) + H 2 (g) aflt aRft RR*^ f^Rt aRt, RtfRJR R^t CRtRT 
SNCR'S afl» RUcvs RlCff I aft CfflC^fJ *f« RR I 'RjRtR a fRfRRtR H 2 RTfR RCR Rt 
fRlRRlR R^ RR, aft aR^jft fR&RW R^ | RT 5 ii)R (^Nft Rt RRTR^ RR, aRtfe^t Rt 

RRRtR^I 
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I pHf^r^frr 

Measurement of pH of a Solution 

CT pH f4413*1 < WC'i> S.C3, vslc^ 4tal«l Rcil 'sice dlfb'ilc^S ^l< 'ail'^asrl^ff 

i irara ’sf^siisa «tf c^cn iatm ftfi ^ttostwH «up! 

ijwbijjwj v tl^bh*ii w i fliffisrw ^oijiw^’tiPi 'srf4c*jm h 2 «nm e_ gg«ifate H + '®mjCT?i 

’TTiP^s ^RJM^)|C4 ^K3 I 43 W! ^<?Hlslfl» ^1$C5TCBR ^«ST3 ftWM 'SflEsM 3*3 I 



l»<n % 5,l5u!)k*i'i 'sf^issls vMI pH f^fa I 

tiwra ^ftisiwn Pi^«i4 <sjiwtw*i ^<otgej kci s^iwa 

<PW iiwffi *j 4 *li*l ^?Tt ^3 I sJPTSlf^ <, 4 M 3 ’ii»l Pin^t ^ 1 

*J$ualt«H ^ < s5t?l I *13*1 C 7 ^ I WPICTI el^^W 
Pt I H 2 (g) (latm) (H+) (aq) I (saturated) KCI I 4JIC*1IW*1 _ 

KCI C 7 ^ TOT ^5 4313 *pW C4M '®s®i fae*! ^R> *Tt I »fl 

^i$uijit®M^«stcraftroR ii^w<? wt to s , 

FT fH + l 

Eh = E° h -jjp in^- 1 ; 441FT H 2 nntTO ¥t*t - latm ; .'. P H2 = 1, E° H = 0; n = 1, 

R = 8.314 JK"‘mol" 1 


„ RT, , ., -8.314x298x2.303 
•••Eh - F In [H ) - 96,500 

= -0.0592 log [H + ] [ 25°C ] 

= + 0.0592 pH 


loglH] 


T = (273 + 25) = 298 K 
F = 96500 As 


4JIC*1IW*1 ^«STCa?l TO*t r<'»<5C4 3ft E Cal TO 33, *1^4 C4hf&3 emf; 


Ecell — Eh E ca l- 


EceU = 0- 0592 pH - Ecal 

_ H - Ecell + Ecal 

pH " 0.0592 


Eh = 0.0592 pH 






(i4.«) 


WM.'S, E ca i ’® 3 I^ . 1.0 M KCI *£5 ‘PjIt'llC*)®! ^C # l < ?dJI'b 313^5 Ecal = 0.240 Volt I 

< ttl?Hpi'ojiiUiw«5 TO3t cspfcfttrtgs TOrc*n 4 e.m.f *rigro ^ g3t«m pH w 

Pl4f) TOT *JlM I <fl ■*i r ^(^ 4fi*1 *fl?T 413^1*1 "411*1 *o I 


b b •*. i pH f^’cic.nsi pH 

Measurement of pH of a Solution by pH Meter 


_ pH *tfo i c^h gg^ts <n p h -sn^rm ^ pH Wrora gjgro i 

pH ftfril ^ C&sza ^<S, ^Pn#FP C4W ^ ^ I 4?I 44sf& ^W^dil'b CTO 

srm ^t*i4cSi'b ^itost^BR «n«w«i cuPt-o* ^s^t, 4 ifm c^h s^: c t fofas ^®i ct 
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33 , 4t id3.Q!aiC'6M 3R3KST3 3t p H -43 ®*is, i 4 4 

^rj ^ C5|^>fygBt ^5 3TC4 431 43R 3T3*3f 3TC4 C3R M4V6IC3 4 (<4< "31 v tu5lfR3l 5 l 3R Rt 

CRfat3 33l*lt3 pH-43 3R CR3TCRT 331 _ ^ x 

JftR $W4t3 |f \!> pH fifCld l 43*fi> J1R « 44^ SRH •fJItalic*)( MCI‘14 

%W4t£m> ) RIP C413 R&R 3^3 4Z4 ^ C'Ol'tJfj^ RtFlftl 431 31£4 431 C34£TC3 Corf 4<K<P 
1343 R1 C3fot3 R3TRf3 pH CRRTCR 3CR, 'JW UTR I^WC^re pH 1 r 1>13 31R I R!3l3*t4 44fl) ®14 pH 
f3f»13> SRW pH ft l>1 £33 SIR ^£340)14 lR3fe?4 4C3 £346l3C4 43lf4*54 31 3ft443*1 431 ^3 431 
*TC3 W5 pH ftf*13) 2^«1 4 Pwfer'5 3*£3 £34^13 5C4 pH' RR *fti 431 33 I 

P#f C453 ffIR ^4(3re pH ftDl3 3T3313 'srfwsa ^f33raR4 I ‘ 4 SIR ^C«14cilWfJ JTIR 

<!*wfi) f3£*13 $*IMW3 CW 72% Si0 2 , 22% Na 2 0 43* 6% CaO 43 ftsls 4T5 313! | 

43*1 pH fttra ma <«<$/* am $£R4i3ire Mkre jrm cwiyn ( 3i jitcrs *tt4ri Rfts *tfr) . 

44fl) *frca ft#® pH 43 '3#5 53«t (1M HC1) fR£3 43 ROT ftl»f4l3-f>l»14!3 <3FT3Tt'S 
(Ag /AgCl(s) 4^<t3t3 *Tt*R 43t 33 I fflR CRRl^R fR£3.^Riai H + 413R 'SRSOTt 43£4 R1S3 I 
pH ftfrOTl SfR $£*140314 <3 ftl#»t4 4Jl£*llW*l $£*140il4 RRR£3 *lf$4 £4!3ffc4 ft3^£3 £R31 33 I 
Ag(s), AgCl(s) / HC1 (1M) (glass) RWR! pH 33*1 I KC1(1M) /HgaCl 2 (s). HgflJ 

3J3^13 i WRt pH 531*13 pH ftl^ RR3 4 pH fsftiaft R3P# £ 53£*1 3RWR 431 R3 43* 
£34^13 £3£4 R3F# 53t«f3 pH BfRt 313 I 




(3) 


ft® >*.<1 3 t Stm tpwdjre « ft#»W ^TtlRfCTR $W3(Jltt> R33CT pH ftfttj! I ft® «t % STW ^*T^(Jre I 

pH ft4fl S C3 31413 53£*l3 pH fR^3 431 3C3 413 3£3I (4T^f35T3 ^c,®i<pc 5|\# ijflj ^9fl*R 43t 

33 I v i^Wl5tR 53£*13 'Q JflR ^C34^TO53 3£3T pH *ft^4J 3&£3 ?3TJjf44 f343 31^41 ^R> 33 I 
f^tf"f4 « JflR ^yn^cikws 33T413 1343 *#41^3 53£*t3 pH 43 RTC3 *lf33f^4 «ff£4 I 

R«C33 3R pH f35rt<W C4fW?13 314 R3T># pH 3R^3 3T031 3131 413*13 ^4 pH RRfi> 

pH 43 R^t43£3 313313 3*13 53C*t3 (?R13 3R313Jfe fR^hl 431 313 I 

* 
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awiafta <foi 

b^*bvsi *Tt^?T >q ^j i cH i vSlii erf ^va t ^ 

Metallic Corrosion & Irreversible Anodic Phenomenon 

ar$a aa s caR at^ afawt etca atft « 'srf%^ >iacaiet fafaat act aastRs aer, ma 
wi^iH at aF§a aa act 1 enara afast a^t, ^rra 5 r, aata <3 <gt3t ataa ar?a $aa 

'5Rsa e t tsjtfg af$w<t Sataa®! 1 

at^a vws amm s at^ acta ’ja ataiaa isataaa a?t errata afaat 1 afajpt eiiaia Fe aaat^ 
4at '-2? aagai fsrf^r® atfaa ^afcrfecs 'aatai cspfcta cam aii»( act 1 enaia Fe" 
aaat^ aaa ajicai^^ca faat act 1 Fe aaar^ wtfa® aa ^at afac'BM faf*ja atfa fawtfaa act 
Fe(OH) 2 *tia act 1 act ama ^facsM * atft aiar Fe(OH) 2 alaa wtlaa act erma cafaa aaft® 
at afirat a$R act 8 

Fe 

H2O + 5Q2 + 2e~ 

Fe 2+ + 20tT 
2Fe(OH) 2 + H 2 0 +^Q2 

ij^at!. ai'sjs Tfi dQp^ifC aa tuallJ af^s atataf^a ajtcrtfea wta*t stl^at 1 

at^aa cata afeat: 

(i) etca? at^a aa <iafl> arataf*ra ajrcatffca ata*t fitf^at erca^ arjca aa caca 
aat aaro aca at^fl» cata aa^tta caa arttata^a ata aaia at arcs ca ara^tt aaca aca 1 

(ii) caR arja $aa sna aaattaa vsl^^ijq ftscaa aaa at^s mtcrm act at^ta arttatffca ataa 
etca aasjy atat a'aa 1 c®1*rcj®t carca aitcrns tjta ara^a zn arj $er^ja ^Tta act atfaa aa 1 

Zn (s) -> Zn 2+ (aq) + 2e~ 

at^ ettata ts*ta alaFt a^t crta aaca af*ta alaa zn at^ja stem cast at , tii*i'si*ii$.fat aat aa 1 

(Hi) ^aa at^a al^ac^ aa afaa d- acaa anjataa araata act ajictrs^ca errata ataa etta 
aat ata 1 caaa afaFizat^t $.^*11 w enata *itH ai4*i, cr ^ ni act a?aa-ar^ca errata wtaa 
faaa ata o atasr cata aat aa 1 1 

ia-i's-i 1 *rt^5?r ■**»■«c«ic*f «rc?rt»t C c^ 

Application of Electrode Potential in Prevention of Corrosion of Metals 

caca^ at^a aa 4 afl» apmtfaa srfaat a?t artertf^a wtaa 1 <3 waa afaata at^a Rtet 
atla <3 at^a aftrcsR ata aaa a^ 1 at$ ai^a aawica at^§a ^aa Ha a <rt^a sreta cwt an 1 ^ct 
aacbtii artaH Bj$t ^ - (i) anert'Ha ataaa « (a) artcttfla ataaa 1 

(i) artwrHa acraa (Cathodic protection) t >a a^Rx.'a ca atajfta aactta aacs ^ca 
atca aar ^al^ afaa alaa *n^ cpr Mg aaat zn at^a area ^agrtaastca -n*aPf's aat aa 1 
B’atca aat ata 1 caaa- (i) ataaa at^a ®aa wi l^ta at^a aeta etat at ajwaRtt^t aat 4at 
(a) aaafil a®t enata at^a at wtatwa cata->5a atet lata at anactfaaR at^a aiaca ata fget 


—^ Fe 2+ + 2e~ [ ataa ] 

—> 20H- [fwaa ] 

—> Fe(OH) 2 

—» FeaQj.SHaO at, 2Fe(OH) 3 


aati 
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C4i4t4 *tn*i4Ht$f5tt.44i4 wi 1^E44 4^314 csoi 43 3S3I3 

[ E° Zn 2+/2 n = - 0.76 V E°jr e 2+/pe = - 0.44 V] 41^4 43 [ Zn(s) -» Zn 2+ (aq) + 2e~ 1 44t. 
'aulC'll'&^C’l fe3t 40311 4|$ ^liJiH 4*1 'flC’PWl 4JIWfS; [ fi>31 iA.V] 

Zn €®f€4 Fe ftc<p 

twft.4 43 i 41344 ‘*nf^r 399^ 41 
«H34l3i $€*I45 h 9314 4€4 <£W 413,4 
4ftrc4494 ftforra *rtft 4ta 1 »iqw 
41344 3f?l5t *P?t C9€4 94t 4131 «lltMC*M 
®*IWW fet€44 9€*rc44 €414 4<5 €488 C’tC'l'S 
W«t ^raft(TH3 $44 f4t4 €444 4«j€*l 

iww 4444 *rtw 'stmswjt wnrt 9&€4 41 i 

4^*t <usf.vo %?4€4 ^'PT «|JlMlfc 4*3 33 I 



ftai )\.\r » IJWBH l gftK 3UI«H 4Jll«ll©fl 5N3W«t I 


J/Mg(s) —► Mg 2+ (aq) + 2e' 
O.+ 2H,0 + 4e- — 4 OH" 


'50413 9l^f44 4TTC94 '3<1'&wl €*3314 *lfc*t, ^3»flft 43335 95f44 €4*33 '9f44 *#3 31^ €334 
Mg ^441 Zn 4t^4 €Slt>€4 9 ^klcers 3TW *J4 44 44 3? 441 .44 I 444 Mg 3441 Zn 

W#5 44 •UIC4NHW 40W 401 Wft*5 43, (fal i3.i) I 

'5W 3T19€4f9313 41 TO 3C3 ^9J4l4 €91319 | 9TMci[*t419 ^IIWS 

41$4 « «?I4r^4 cm TO €9€4 4 1 *! 413 I 
Mg (s) -> Mg 2 * (aq) + 2e~ 

Q 2 +2H 2 0 + 4e--»4 0H- 
4it^Cii| 333 44 44 W13l€®14 1^1*4 C3l? 'Q 

®II3iH 4T$€49 3TC9 €9 T> *i'4 l »i'olt4 

^ I Mg ^RfT Zn *11^*5 

‘sPm NJkilw' 41 Sacrificial anode 4*11 43 I 


-Mg€?T5 


tr 


-fPr 

-Ar 


3EC 


'50344 41^4 4T1W05 


ftat t 45^*1 t*ii4M *it$t*ra 
^jrc«n#n 4QW‘t i 

(4) 4lJIMl£!3 331TO (Anodic protection) ! 4 4»4f$i€4 41^4 34^514 31W 4flf^5 

414 4354 ^5C»I 41^4 4Wltt®4 44ffi 43541 « ^4 ^54 ^ 44T 43 I a 4354 «|$<!$C54 ^54 <& 
41^C4 4H « 4Tf^4 C«K4 ^54 4TC41 


i^-is 1 firr^rnttr c^tst ^rr aaivifSi^ <^m 

Primary Cell 

C3 f%<? C4t4 1^W4 4 ( 4 1 3^4 3% C«fT4 34PlfiJ 4% ^«?4g 4011^T<? 4414 

44t34tT4 f 4tl4 aTWf5f4 C414 4t C3lf%4 C4t4 4W I C334, 051^14 C4T4, €44*034 C4I4, C5%3*1 
C414, C414 ^JlR I 414f34 C414 4(414 ^*^€4 I 341 * 

( 4 ) tl)4 '$4*1 C4T4 (Single fluid cell) >34t (4) ^ 44*1 €414 (Double fluid cell I 
C3 C4TC4 ^<pn) 3131 444 441^ 4J4414 44t 43, 4f€4 «!J4 44*1 C414 4€4 I €334, €*14*314 
€414 I 444f4€4, €3 f44J4 C4T€3 4 )^ 44*1 441^ 4T43I3 441 43, 4T€4 ^ 444 €4t3 4t*11 €333, 
€®f%€3*l €414 I t(**P C41€3 C4H 44*14J4^4 43 411 

W '*3?^ c ^ n ^L {J *7 C eU ) 

*^*4* €413 4*1 '33 s ffe 2114134 €413 41 91^31^ €4*1, 31 €*14*334 f%5J^ C41€34 'i| < pR> R>^ ^4 I 4 14€*13 
€*14*314 C4t€3 ^5«4 %4€4 NH 4 C1 tfl4 €4*^ «H4^4Jt€4t€®4 *ft€3 H a 4jt4 3l4t €*rt*rt44 

4144415(4144 R€4l< 4l44^€4 4l%4 3 ) ' W tf5 (4 15l ^'aia l ^'i» (MnO a ) 414|4 43 41*1 4€4 ^ 
C4134WI 
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amrafta earn 


(too 

’li'i 8 faiR c4ICa !®rw *I^R Z'aQ ina^B a^t t^tat CSKK4 aftsatai f^.c j ic. < j 

WB aat^aai Bf'tT^ <TIW at 'Sfffprre f*CTC<l 

ai*) <pw I CSKsftiCa 44ft <p 1"»1 C'ersi c^l^ca* cuca* 
atBt I 13 Cf>Tt®a fta atafBfCa BW 

(CaiC^S Plf*Sp{l 'st\j>Bsl4^C*t) C^ICaJl B'll^a ’TT3 

at anwiw ftcaca am ara i atfa mm atara 

44ft f»j'sc y lf] t&f*t BIc*P I <3 4l^*1 BWft 

atacsra fcaa aiwiwica aattaT atca 
at* a-tfa aw caca wa tfrnt cbi» 

BtC4 I 4a blBBICH fleets BfttW Mn0 2 9 

44fi> ^li>lc®il Ci^C Blc<P I ^Mws Bn 
afag v tlC'33 4lfet 4CB 4at ^la*1 ^j?l aT45fiaa 

wi arreaTusa «j&wra caara* cau? am i 
toi <m o amrea afta atta attrent 
$?t, NH 4 C1 « ’TWRJ ZnCl 2 4a 44ft C*fft 
BfC4, at MnO a C4 C34I aNUS amTO 4CB I 
C4TCBa TJCB f*T5 4t BIBT *$a BR4 I 4 

•C4tCBa E.M.F. am 1.5 Volt I 

C4tB ft foil I t 

4TIFTIUF 8 Zn(s) —¥ Zn 2+ (aq) + 2e“ 

4JW1OT *|M«| 8 2NH 4 t (aq) + 2e" —> 2NH 3 (g) + H 2 (g) 

atB®4 C41B falsmt 8 Zn(s) + 2NH 4 + (aq) —» Zn 2+ (aq) + 2NH 3 (g) + H 2 (g) 

tSBajj h 2 *tna Mno 2 aiat erils^s aim *nft 4at nh 3 aiPic'® gft^sw aa 1 

2Mn0 2 (s) + H 2 (g| —» Mn 2 Qj(s) + H 2 O(0 
T^att cata atcaw "bi caa tstaiyra ftn^a % 

Zn(s) /Zn 2+ (aq) | 2NH 4 + (aq). (2NH 3 (aq) + H 2 (g)) /C (gr); E = 1.5V. 

Tp* catiaa ajaata t ai$cac*m arcat, cafwe, ttf aftlt a^w 4ft ata?w aai amtrca 4ft 
ajftfft atca aftftwi 

i c*ft*r capT*r ■art -5T«84ft cm*ra 

Secondary Cell or Accumulator Cell 

cb f^ar<? catca at$a caw fagis sratf^w a^ca f^a?<5 iffrca aiawPia a%^ca afW amt 
an *aat aoi «Jr a i amfca af>t* Tpam f^?«? y ii a(^4 amt aa, ofta emta at aa*ft 
cataaca i atam^ caw avft earn «f^naa arart^w aaft cata ama aft aaf earn artaawtea 
ajays aa i 

(a) caw-4ftw arfttft at caw aaft cata (Lead Acldt Accumulator) 8 iWi Hfttca 

ftaaft “srrt? (Plant) 4 cata arfaapta acaa i 4 catta 4aft am a 14 atc^i 4 ate® y^(t 
atcaf^a h 2 so 4 4a axaj acaaft causa aim a aiwaiawrca ^arcat area 1 *tfraafaawtca 
atw^cat aa^acaa atca atca ; caaa aaa, wfta, aaa twitft aat^a wfeBattaa area 4aiftfta. 
5 ^^, at tanft aat^ja wtw*wfcaa aica atca 1 


+ (anwiw) 

"* - fa^caajf 5 ! 





artcaa ^ Mn0 2 

-NH4CI« ZnCl 2 4a 
atitunca^ 

aiat*a aft 

ai^a a* 

C5t® 

J (aitcaiw) 


Id 4i io 8 caa 1 
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SM Ivlevs PicsU ■'ll(.vsfj 414313 34 Wfft fil® (Grid) ^5 314 3T33I3 <piil 33 I 

«Hl4|4 3TC43 414313 *14»p|| C3® CPI® Pb 3 0 4 (Pb0 2 + PbO) « h 2 so 4 fiww fcsft C3?5 3131 438. 

wrorv 3tt®3 414313 4i4*p3i <?i® 8mi*i$«> (PbO)« h 2 so 4 43 f?wc«t 2®f3- c3*5 3131 3*4 
3TC4 i f33^C3 C33TC3T 313 8 

Pb(s) | H 2 S0 4 (PbS0 4 saturated) | Pb0 2 (s) Pb(s) 

3i C4T3 ww 333 firo f3l43i 38sfl>4 33 s 

4J1W1V3T Wen 5 4^33101 J Pb (s) + H 2 S0 4 (aq) -> PbS0 4 (s) + 2e- + 2H + (aq) 
4J1W1® 3t PR13J4 4ty««lU * Pb0 2 (s) + 2H + + H 2 S0 4 (aq) + 2e - -> PbS0 4 (s) + 2H 2 0 (l) 
^v»sK 1413 Rfo*llfi> 3.M, 

Pb0 2 (s) + Pb (s) + 2H 2 S0 4 (aq) 2PbS0 4 (s) + 2H 2 0 (l) 

^twi 

C413f& $4^ 431333 H 2 S0 4 43 4TC*tf44 ^ 1.15 3TC4 Wi 43 E.M.F. 2.03 Volt *5 I' 
333 H 2 S0 4 3T3?4 3C3 PbS0 4 « H 2 0 33 3CT H 2 S0 4 43 4R*tf44 jm 

nra i 3733 tt 33 3*3 e.m.f. 43 3T3 1.17 volt ctct to «ar® *p?rm vwf 4 ?n aonro 1 

4Sl$ 333 C3C4 4 C4IC33 C'O'SS ftcu Sf3lf§4 431 33I 4 333 fafoatowis 

"STCPT f^’lD's RtJfillU *(($ | 

4*K 313 8 PbS0 4 (s) + 2H + + 2er *->Pb (s) + H 2 S0 4 (aq) 

®H 4f® <5,313 8 PbS0 4 (s) + 2H 2 0 0) -> PbOafs) + 2H + + H 2 S0 4 (aq) + 2e~ 

43 *K*1 H 2 S0 4 ^*1^ '53 3£3 53C C T3 , silc’lRp4 3*^5 < d v ?C'3 3TC4 I '»llc v lf^ ,< P 33^ 1.15-4 
tfm Ft^ 431 3*3 43C4 33 I t>l(.^m 4C3 313 4fi£<53fl3I C3® 31^ 438. ®R 4f^<53lt3 Pb0 2 3 g3C3 
H 2 S0 4 33 3C3 wilu < J^T3 3 3T3 I<PW 313 I ^4318 4 C33 C3C4 4tC*t3 34 f^jT^ ® < V w llR's 33 I 

f^JK $<5*133 4E3 C3C3 31 %3FT^ 3lf5l%4 5t#43 c t 313 313 431 313 I 371$!^ .313 313 31^431*13 
4M H 2 S0 4 l3l*T® *lH3 facjifava 3J3 H 2 *0 0 2 3713 4C3 I 433 4f3t® 3lf^3 *tf^313 4C3 313 I 

4437 ^ < Wlt>lli)t's 3TC4 3TC4 4l*IC®3 33^ 3f$G5lfttl3 3131 *lfl4t4C3 f3Y3 *lf3 C313 4C3 H 2 S0 4 
43 3331*313^4 313133 I 
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(tot 

R'cwlefl ^CSJ ^Tfa* celct* ?W#1 C^R frsfit W *TBTI 
(W, OT5?I «ttf$W> '<J<^ i* C®tC^a <!JlBlfcW> 4^1 fcfll C^I^s Rtf^fSTR 5RWI«M Wt ^Jl <W& 
^isiaft <flPi« R<pft (Acid accumulator cellJ-'Q ^RT 1 C 9 !® C^R CTlfcS 

»1lI^os ftqrc OR, tettatokN S'ojlPtc's '3tPTt ^Nt*ils «RT <imls WJ33I 

(*() Pic^*l «l»l$'!» *Msft C^t3 (Nickel Oxide Accumulator cell) * *af%*R 

(Edison) >$fi> 3P1 eiR»«i«i R*ft C^t3 Rt C^R 3*11 33 I 4^5 

R1333 «UIWW» 43t to*T Ut^RTlt® (N1 2 C^) f^P®l *TF5 ^TtWR %*TC3 3T3?<5 33 I 

Rcd^c’l KOH ^mls < wl 33 I wHfe Pin^*f t 

Fe I FeO(s), KOH(aq), Ni 2 Q 3 (s)NiO(s), I Ni 
<HC^WI Pic^®l P)fefl 'ol'?'«fll<J j|Pt 33 I 
<4 C’FR <RE^ f^<s frsfllHCHd R33 Picul'S R'^fD'a 33 I 

313 fafo«l i Fe —^ Fe 2 * + 2e _ 

Fe 2+ (aq) + 20H" (aq) —¥ FeO(s) + H 2 0 (l) 

'stftt f3|D ft&ai, Fe(s) + 20H" (aq) —> FeO(s) + H 2 0 (l)+ 2e~ 

«W $W4lJlW> ftftlt l .Ni 2 Q 3 (s) + 3H a O (I) —» 2Ni 3+ (aq) + 60H-(aq) 

2Ni 3+ (aq) + 2e~ —¥ 2Ni 2+ (aq) 

2Ni 2+ (aq) + 40H" (aq) —» 2NiO(s) + 2H 2 0 ,(l) 

'jtfKft&ffiaBIT, NiaQjls) +H 2 0 (l) + 2e“ —»2NiO(s) + 20H" (aq) 

3t3®? cm ft%3T 3C3 f3333 t Fe + Ni 2 Qj FeO + 2NiO 

bw4 \W 

' 43TR 3Rt 8TC3RR CT, 'Sffll$5*|P[| *$C5t(te ftpiCT «fn^l «HW8ICT $*Wmt33 ®RI ^ 
1§FTC3$ rn ^c^c?, I 4 e.m.f. >43 3R 3T3t3*fl5 1.35 Vdlt I 
’’Ww'Sfi'# FT^ ‘fsls *Hi) ^’IcsI'S *)W I 



vopj)*? C^T3 S C3 C9lc<! fifrmn *l(^t ^<i>jjPb<p •ifsc'o , 'alc < ? 

swraP)^ <?m i gbh c«»Piw*i i 

C^tc^fl tflR. *£W (e. m. f) t ^^<5, sJRBlf^ c^lc^fl C’fFTf ®ff^t 'W’fBf ifwi ' 5 E*U 

CT R'»<i ’ll^j ^5, ^Ic^ C9lw«) 'ol^uh^ (e. m. f) I e. m. f >55 ‘*PW C5I^> (volt) I C^R 

C^lc^is 'oI'4> c ol w i < p <fl?J R»c^ii v I|4c < pJj 1 •n*<H I * 

E° C ell = E^thode - E° ancK i e '^ 

o c^ic^s 3USF& 'il'^^lcs'Ji ’Jli'oc 4 ! ^4fl> PlPi^J Pi'oc < ]Jl ^R» 

■^51, i£| R'0<1C < P Vof^C^Bl SC®1 I 

CW*r «ir^p S CT f^URl 'airuwa Rtw ^5^) «fE^, 

^mwnaft 1 molL- 1 ; ^1»WI 298 K «TO ’IJIPR (TO 1 atm FH ^Pl, <Sf '6^ld faWCT tRM 

i£f^S^ vs(^><!Sm R'4><5 <JC*1 I 


5s -It! Wl (l^l-w 
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9i>miPi9 cj% (e. c. s) s sw*t ®ffc«&ft99 R®4(9 o eipj) 959 dflpra 

39t*t ®1^9t9 ft®599 '$«Miyi* 99 *ti«rlC*Tj C3^-.^ ®1$9 9PTt9pf9 <2|^t (E. C. S) 91 

\al^»tt>|*l4 d^f (E. M. S) 959 I 9191 twlwfl RR»ill 99®T9 ^>«l»ll 941 9191 

fafoilU 9®F^tf®1 S ®f® < N(9 s I599 9T9®9 CW ft®9 (e. m. f) ^559 (919 

RRmjI 4'£>®*<J s ^ I 

395*tt pH Pffa i C9T9 39599 pH Pita 9RJ pH Pltl9 919?® 99 I pH Pfl»19fl> bit ffPI 
^t*l^c5lVb, bit < wlt'iltH*i 5 ,c*1 < pc!jI'!» ® 3®ft ^9| c?tf>f*)tl4 9559159£®R •‘Ml 99 I 

91^9 i <291(9 (1®9 ®ft9«t affrrt-TOt 91^99 955 I ®T$ (919 9TJ9 «1 9Jl*l®HI$Rft '999t 
9Jlt«4l'§l9 W*F*t W® 2l59T*t 9*95® 99 I 

«l1$9lfil (99 i (9 1^<s, (919 PlwS ft(®9 sN«R*P 9% (95® 9919ft ft'jj**. 9% $99*1 959 
ft3J9 Sf9t9 9919 9159, ®15® 2f$9lft (99 9T 2ft9ftl® (919 959 I 2fl$9tft (995® <39919 91^ 99T 919 
9t I (999, (®Pt599 (919, ^ <*W I 

C9l®»lfo (®19 9t 9®ft C999 i C9 ft^c, (9159 9t$9 (95® ft3J9 219 tft® 959 ft^I*. 9%5® 
919t9ft® *I%^C9 9fc® 919t 99 393. 959 sMIflPW *ll^(, < p ^J99T9 ft 1 ]) 9 “list's iJ9R8ft® 991 99, 
®15® 9®f1 (919 959 I 99# (<p|<i(<p 9T# 99! 9T9 I (999, (9® 99# (®19 I 



bl (9) ®f$<!, 91919ft® (919^1? [9t. (91. 5oo<\, 5obb;9. (91. 5oo* ] 

(9) u»1*i«i*i (®l(9s Bin'll, »li«i, ®*its»l<i ® c.914 Rfo#l,'(®(9 9 xc < p'® 95. PT91 (91. (91. 9obb; 

Pi. (91. 9oob, 9oboi9. (91. 9oo«»;9. (91. 5obb;9f. (91. 9oo9, 9obb] 
91 (9 s ) (®t599 'sR» 99I9 9t 5c,»i^»d3l« ^1 ? 

(9) 3S»lt (9159 < ?^fi> ®f^99l9 915® ? (®ft599 (91599 ®f^St9*[59f ftapi? ^9 I 
®l W SW*t 9l^0hlC«H ®^«SE99 *1^9 9^9591 15. C9t. 9oo9, 9obb j C9f. 9obo; 

Pi. C9t. 9oob; 9. C91. 9oo«»} R. C9t. 9obo ) 

(9) a9T*t 9ltC55E*R ®f^99!9 tl^t C991 

(*t) S(91*t ^.I^cbjIw*! ®1^ < s9I9 9I99I9 '®C9 >9^ft Rpw ®f^ <s 9TC99 R®9 R^f9 ^9 I 
8 I <W1WIW*I $C*HC$Ub 9^191® I 

<t I C®H C®19 RR»«I 9®?^]^®E9 9tC9 91 ^Pl 4l'ok < i Plft'o 959 ? 

®l (®) 2W*1 9l^«jlwi ®1^ <! 919 9I99t9 ®59 C919 395*19 pH ^l®159 Rfa 9*5159? 

(9) 9PF19 395*19 pH P$599 ^9J 4JT9 ^59^531® pH Pltl9 9^91 '®9 I [ 591. 9ob b ] 

91 (9 s ) 91^9 '®9 91 ^59PTt9 ^1®159 9^»?-9I^9 '®9 ^l®159 (919 '®9T 919? 

(9) 91^9 '®9 9PTT9f99 dR»<jl; -9J19J1 ®9 I [51. (9. \ock-, 5. C9. ^ooS, }ooh; 

C9. ^ooi; P. C9. ^ool, 9obo; ?. C9. AooVj 31. (9. koo'i, ^obb; 3. C9. ^ooi, 9obb: 1^. (9. 9obo[ 
VI 09) StWR® (9519 ® dft*f C®19 9 S T5® 95*1 ? 

(9) (9® iflPl® 993ft (99599 9^ 91® I 

(9) '’Wft (919 91 ’PlfliJ (91599 9^9191® I 

(9) (919 9159 95 s ! ? i99ft (91599 9^9 ® 91^3*11^1 9^ 99 I P9. (91. ^ 00 ®, ^ootr; 

Pi. (91. ^ootr, ^obo; 9. (91. ^oofe; 9f. (91. ^ 00.6 ; 9. (91. ^obo; R. (91. ■b.obo] 
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s) 


^rtf^as ^B^?ngr»T^p <ensf 


J 


hi (4) 'M <43 #1? 4ft4iow 3413 S^'rn c*w i [ 1ft. < 4 . ioob \ 

(3) ^13*t 4*iC4l<i <5 Rerlitf 4<1C4l*i 3to I 

(*t) 4*<4m1ft1ls?ii^?$m53 e t m i if. 4 . *obb ; 3. 4 . *obo] 

$.1 <4lc<w v iI^ t oh < p 3*1 41 e.m.f f [ 7>1. 4. ^oo'b, ^ooSs>; 5. 4. ^obo; 

f. 4. 'h.oo'l, ^obb; 1ft. 4. ^obo; 4. 4. ^ooV; 4. 4. ^oboj fft. 4. koob, ^obb] 
4I (4) '»(^ < ^ 4l4Rl1ft4 l<< *0 '®l'$» < 5, 1465I4J <41*1 <pl(.^ <3(^1 ? S'oil C4IC3S1 46*17 41^474^4 '•ft ^ ? 

[f. 4 . 4 oo&; 5 . 4 . 400^; fft. 4 . 4 oob, 4 obb| 
(*D ^ra*t f$m «fftwran fim ^ i $4143*1 ftro i [ m. 4 . 400*, 4obb ; s. 4 . *.oob-, 

f. 4. 4oo>!j; 41. 4. 4oob-; 4. 4. 4ooi; 4. 4. ^oo'bl 
81 (4) 414 Mft 47TC4 ■§[ §41414 2f444 44?ftai44l&1%4 43' 

(4) Zn(s) / ZnS0 4 (aq) | CuS0 4 (aq) / Cu(s) «fl 4l4fi)3 414 fftf441 44 I 

[f. 4. 4ooVi 1ft. 4. 400*7; 41. 4. 4ootr, 4obo] 
(4) Zn(s) /Zn 2+ (aq) | | H + (aq)/ H 2 (g), Pt <q C4Wfl>4 4^7414 fftfoillHil 44* 4^<f7414 f^fsnTT 
41 I [fft. 4. \oo$», ^oofc] 

<j.l (4) 4IM4 44*t Mf "^1? <44 'ft ? ( UT. (4. ^oobr, ^olo;5. C4. }ooh, ^olij f . (4. }olO; 

4. C4. ^OOi, ^oiii ?. C4. ^oob, ^oioi ft. C4. ^OOV, ko'iOi \ C4. ^OOh; ft. C4. ^oii] 

(4) IftOl"!*?4^414? IF. 4. ^obbjf. 4. *obO;1ft. 4. \OOb} 4. C^f. ^oobl 

'Js I W SW*f ^.I^QS)lw , l 's('?s^ls ^ ? *45! CT’fBJ ftl^ C*W I H»t. C^T. ^ootr] 

(*l) am 'oI'S'^lws Hi 1 ) ? SPH*! '4I^)^|W51 ^^«P'S C*Pt *8 dRJ ^'jxp ? 

^1 (^) 4WI*t | 4 < £ < P vsl^^Rj <l»lt'® "^t ? (1ft. CTT. ^oo^| 

(«I) fiTO«t vot«<!S 1 ?J < 5 »ic'» f^? [ "Ft. C^f. ^oo* 7 ; * 1 . C^t. ^oob-; C^t. ^00*1] 

(«I) SW*! ^*tl?7Ift^ 0.3394 V— a M #t? [l»I.«t.^0b;f «I.fcSijVOUoioI 

N) STO*t ^.l^uijlcet'l fera ' s TT i 7 ^TWf ?Rf I [ WI. ^ooi, ^ooij flt. ^ooS] 

w ^*5. ^mrafft^ ca%^5 nR a\«s ^fftn srsn*t Iftwnn ^<ssm i li + /u) o 

(Au 3+ /Au) ^f&?I 'sR)^|{J 8 fftwl^'t fftsw? <> lf7Rt't C®N I 

W mrnfft^s G3% Xrt ^*140)1-64^471*1 IftfilW fl? 

(4) ^5f^C4Pl *1^ ? 11ft. CTt. ■S.oob-; C^t. ^oob> ] 

W) .Cu(s) + ZnS0 4 (aq) —>CuS0 4 (aq) + Zn{s); 4 RtolfD 'SR3? "#t ? [Cu 2+ /Cu 

^Zn 2+ /Zn + 0.34V 'Q - 0.76V] I TJt. C4I. *ooi» 5 f. C4f. ^obo] 

(*1) Zn (s) + Cu 2+ (aq). —> Zn 2+ (aq) + Cu (s); a ftWl ffts? Zn 2+ / 

Zn(s) Cu 2+ /Cu(s) R | etl?l e tIft^'q'ifta 5 ^ -0.76v 0.34v I [fft. C^f. ^oio] 

bo I (4) 44Tfft^ft C41CT?! 2f7mW% 431 

(^) <^4Tf%f^ 641733 t£J4sft» ^TR3*t.(?W I 41^4^4173^1^013)0 I 


VI 


> 
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i i I PlCNl'S 6flsH-R | Btlfl*t R&JII CT *ltl> C'l’JC'llS C4I*J C 5 W I 

Of) Zn (S) + 2H + (aq) > Zn 2 * (aq) + H 2 (g) (*«) Of) Zn(s) I ZnS0 4 (aq) ll H 2 S0 4 (aq) I H 2 (g). Pt 

H»T. ^t. ^OOO; CTT. ^oofc; CQ\. ^oo^] 

W Cu 2+ (aq) + Zn(s) > Cu(s) + Zn 2+ (aq) |^l) (<f) Zn(s) lZnS0 4 {aq) ICuS0 4 (aq) I Cu(s) 

(’t) Fe (s) + Cu 2+ (aq) > Ee^aq) + Cll(s) (fcl) (*t) Fe<s) I FeS0 4 (aq) ICuS0 4 (aq) I Cu(s) 

pfl. C^TT. ^ooo] 

^ I pP) Zn/Zn 2 + Ag/Ag + $c*i<KJ?lvb WR ^ X3 C^R Rfofll C*R I 

[ C^t. ^oo'b, ^ooV; ft. C^f. ^oofc; C^I. koo^; C^t. ^oo 4 * ] 
(«o greffr «(OFt 5 ^ ■<«wnf ^ ^rwt ^ i 

ftftm 'Q -n%<pvs C*R I volt*TS) SPTf*t WRJ*t ft5^ '5*1; Co, Co 2+ - + 0.28 VfW Nl, 
Ni 2 * = + 0.25 VI- [ ft55 C5ft ^5t 515 'suit'll© I ] 

(«i) -c^h vfy'Q&nm ^cCt ■srw to t i s ^ 

^mtn i 

ivs I ftvf 5T *1-^9Is v tlwi FeS0 4 55*t SWt <jlts ft ? R'Q I 

CTO TO, E ox Zn/Zn 2+ = +0.76V ^Fe/Fe 2 * = 0.44 V(m. 31. WM.CV. *o»;?.«UooH 

[ vB'sa Ryt*?© { ftxt'Pfl WISH R©5 ' a (ltlJK'lfl tbC?l t^Pl; R til to C4I*I Rftiil nl>C5 I 

2e~ 

Zn (s) + Fe 2-1, (aq)-» Zn 2+ (aq) + Fe(s) 

R©««|t’l <C5 t Ec*n = [ - 0.44 - (- 0.76)] = +0.32 VI ^51$ Rft*il *T(>C5 I 

45RJ TO Fe 2+ 'JIVMlNITTORfl] 
i8 I ©HI ^I'jjii ’IIttfl MgS0 4 g^«t sfHt •*llt < l ft? <|j® ®TT'Q I 

Win TO, E . Cu 2+ /Cu = + 0.34 V; E ^ . Mf&+/Mg = - 2.3V [ ft. <M. 5oo <?) 

[ fi'es RyW© s ^p*n?i «n^a ftwt?w R©^ ' s ut*twft?nc s Rt cc>c*i t^Pi wfs*t R©^ 

Mg *ri^5 csc?i Cu ,p i?rsn*i > cflw $ 151^*1 Mg 2+ ^T?rc'i 5TC5 Rt i -^©sii c^R 

Rft«l ^Cts Rt 1 E(^n = _ 2.64 VI '61^. C4l^ ftftnt ^i5cs *Tf I '41^ ^ftS 

^ITCZf MgS0 4 3^*1 ?JRT I ] 

i<n ^nm »n^ w Feso 4 o^*t *w m* ft? ottt to e ^u /C u 2+ = - 0.34 v 


E ft/Ft 2> = +0.44 V 


[?Jt. C^t. ■^oo'Js 1 


[^?t : is 1 ^ srcj^i■sr® 1 ] 


«tr?mt 

nrf^rf^F ^pq-ar r t -^^ 


■ -- ■ ■ ■ ■ ■■ ^ 

ft*T5m « 4jlU»R{J|V| $C*wSHb flST «tfts C^Rfl> C*W owl WWt® 'Q 'SblWl'b ^ I $53 
$t*i4(Bi» ^^Rftm « c*m RfttiilD <?w iwcwffia e.m.f ^ 1 tpori&R 

* E ^ + /Cd =-0.40V’iRl E^g+ /Ag = + 0.80Vl^* Eoeii = +l-2V 


^ I Tjft ^* Zli 2+ /Zn = - 0.763 V; E^2 +/pd = - 0.126 V ^ g?n:«t?l Wtaft IM ^f; 

Pd *fT$ VSt Zn 2+ ft^lfts ^ ^ft? OT»t I 

Pd «fl^ Zn 2+ & RerlR'* ^SRR C^R ftftm H, 
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^<5. dMiaPl<P C^ta 




Pd (s) + Zn 2+ (aq) —> Zn(s) + Pd 2+ (aq) ^ E~ cel] 4aaR -0.637 V (Wpp), 

^®tt C4la Idfoal ^ jja at>C4 *Tt; ^C4 Zn m Pd 2+ Idylls)'® $.C<31 ] 

I Zn/Zn 2+ 4atAg/Ag + ^5%ata ^ItJa affiW WSPCT + 0.76 V <04*- 0.799 VI 

cafeftsa <mta*a i [ fc: 1.559 v 1 [ 5. cat. 4oo<s»; a. cat. 4055] 

1 c^ta J i5l < wj c i acata ^ta Picul'® atataf^ carcaa emf ft^ta ^a 1 

Mg(s) / Mg 2 * (0.00 LM) I Cu 2+ (0.0001M) / Cu(s) 

« E^ +/Mg =-2.37V <04* E^+ /Cu = + 0.34V [& 2.6804 V] 

i 25°c Asmara Picul'® aiataPi^ c^tcaa '*('$><& i*i<p aa (emf) PHa ^a i 
Fe(s) / Fe 2 * (0.001M) || H + (1M) /H 2 (latm) | Pt 

>OC^CSI E*%2 +/Ffe =- 0.44 V [ 0.5288 V] 

I 25°C Plcul>® atataPpP c<pIc<js 'oI^) | oHs» 44 (EMF) IVils ^a I 

Sn(s) /Sn 2+ (0.05M) || H + (0.02M) /H 2 (latm) | Pt 


mc’fWl E ^,2+/^, =-0.14 V 


25°c 'smrara Picui<® atataf^ c^tcaa 'ol'j> [ t>M4 44 Raid ^a i 

Pb(s) / Fb 2 * (1M) || H + (0.4M) /H 2 (latm) | Pt 


E Fb 2 + / pj = - 0.14 V 


fcl 0.07793 V] 


I 0.1165 V] 





^ 5 i ftcsaj c^taje amtaPias cara atpt ^ ^4 caaa 4tca K'bPjwa caaa 44 

atataPF? c^tcaa <sj<pftJ ^aiaaa 41a $c'i<pc£ic3rt!t-<o aia^s c^ta 44 ftcsiaj c^tcaa 
ataaa i aiaiaf^a? c^tcaa ftliui aass^^^tca atB i 

0?) apnaPpp caaa ^t? ^ _ i 

(a) c'»Hc« < n c*w aii a^jfa 1^3144 ItJl^o ^a i 4 

<a) frftaas are ^4 ataTaPfa caaa « ^4 ftm c^rcaa aw 'artaa^at caa 1 <9 

(a) fr^has are ^4 ca*ta ftfoata a^s^fota 4^ ^t? cisPtcaa caTO fafena aiarcaj 
aiwjT a*a 1 l^rc.4 at^a aic<n FeS0 4 94 a ant atca ars 1 

’E 0 zn 2+ /zn =—0.76 V E?[^2+/p e = — 0.44 c5^~ ® 

41 Ptcs <PC<J<VITJ ^c*i<pc 5 ic»<i stata v&f^aia fasa caatcat 44 i at^a katana ^5%44ta f^sa 

^.00 V (E 0 ) 

- 0.44 V ( E®) 

- 0.76 V (E 0 ) 

- 0.28 V (E e ) 

- 0.25V (E e ) 

stata ^«ata f^®a atataf^ t4ia aia <3 at^pa cata ^ar® stata aita 1 
(^) smta 'oKj^ata ^) ? 5 

(a) aata ^itasfwa aa^s ^ ^at? ^agrwa ^<maa aranTn f^p ^«maa 
f^sa 1^4a anajf ^pa 1 4 


cata <pui 4a 1 


H + /H 2 . Pt, 

' , H+ 

+ 

e“ 

2 h 2 (g) 

Fe 2+ /Fe, 

Fe 2+ 

+ 

2e“ ^ 

Fe (s) 

Zn 2+ /Zn, 

Zn 2+ 

+ 

2e" ^ 

Zn (s) 

Co 2+ /Co 

Co 2+ 

+ 

2 e~ ^ 

n 

0 

r-N < 
Vi 

Ni 2+ /Ni 

Ni 2+ 

+ 

2e“ r“ 

Ni (s) 




c? 
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(*t) P)C4*1 ^TfCTH5 <3 '4JTWT® ^ ^TWTt 

WI ^I^FFt Rlffiil « C4t? 3TCJW <?Pt I 4 csHsiEs e.m.f <3<I 431 « 

(a) *jc v © , ^»ic'o sWsP^ afom— ^tnji 431 

e»KIC 0 fS C 5 Tt5Tf5 'srf^Ft C5TW ‘Ml sis.? 8 

O I i04f& »lJl*T'SlP)4 C4TC3 ^5S*^'£'»lc<J Wt?J e t-f^WTa c t ^j£P I 4T4 vo lassies 'SjJ ^.C»l<PkG*1 SRtf^® 

^ c*irf^'4 i tu^fw ^ R'ows *rt^4j ^aat?t <Ft?rc*t 

2RT^ 5*TC® «fTC4 I StfM> »1 jM'»|Pi<? C4T3 f%*| fwt?t e t ft'oess vsl^ssls "^RTf *tf5te ^511 
(4) ^lisMs i 

(*t) Pi cos C4IS Pl&slfoe 4 ? 'jflJ ^^Islspsl^cf >£Rt. e4l*l 'bBlWN C4W C 5 T , t I ^ 

Zn(s) + 2H + (aq) -4 Zn 2+ (aq) + H 2 (g) 

(*t) & i nMs‘ 'Sf^s, ^5%*less Wtjt't <3 fsetls't 'ft? Zn/Zn 2+ »*ro. Ag/Ag + 

WTjH-fassj ^sna^ + 0.78V ^-0.80VI^%<S. C^raf^ emf «t«Rf 45 I C4R 
'»I'5>sslcsw ^Ic^s ®*Rl R'6s^»i? [ $S 1.58V] « 

(a) $*K?RJ (*t) ^ C4l«fi5d ^ ftwTO TO*CT ZnS0 4 3^*t « H 2 S0 4 

3^tC4^3(?rem(?ITC»t aaPTOEI TOqTFt 

41^5) S > SC'® «Wt vSfo'o ^t loin'll ^[1^ Til'S I 8 

8 I C4h 444,^^41 Ms) *ishlsl 4?ft m *fl I ft«1%t Pi 0^*14 *iN<p C4R 

'©lossless Rw *IH >i4 j i‘Ml^ffCH *| , ij 'fln>c < p , 1 Stalls 'ol'jssls ^T^csle^t iy<pR> *[4 c«pH *t$R ^cs 

^ cs>lcss e. m.f C4 ifita^s's lossless Wt 3R) I Refas» sJ^efclflSM 

'Q 4JI«lt»i*i 'ol^ssls I 'stHIS cs»lcss e.m.f 5 t*t s Tt?t ^»iJ »Tt^> # i5l < PS*t SWC?, I 

(4) Pic^is» 'ol's^ls ^? i 

(«t) SPJt*t ^.l^ualceji ^5f^<WRl f^5? 15f4c?Rt «FT <ff^5 Of less C4T^ 

wmistm ^^rrsrt^ cw fifi&irft csw i ^ 

(*t) S’nlis* TJU5, 4JWIti|'l C4PJ ? 4JIOT10W *tiR OT’tl'O 

W e.m.f ^rtfir Whwa aMt ^ i «<i4Mi#l « 

«n?RRW5 ^fe«,c4i^s c^mt (i) c^m ^rnismi, ctw ftftirr «^rh £ 

* 

c4IC*W e.m.f 2t4t*PFai 8 


MCQ « ^TtatW'i 4^,Pl4lt>Pl fit^( (Simple MC9) % ^fl 5 ? 'S ^CS 

i‘l C»Pks*l C4ICSS CT 'cI^l^lCS StIS't set; cslli 

(4) ?mm' (S|) 'Smc^ («t) CT arra oq) Cusa 4 (aq) 

i Ptcri C4R( wra*t stfeit c^rtri ? 

(4) Zn 2+ /Zn (^) Zn/Zn 2+ («t) Cu^/Cu R) H + /H 2 . Pt 

©I Pi CDS C4FJ 'ol^ssls R'efls*t-afff?ll C^RFRI? 

m Fe/Fe 2 * (^) Cu 2+ /Cu («t) Zn/Zn 2+ p) Pt.H 2 /H + 

81 «UleHlVb^% Zn/Zn 2+ (E e = + 0.76V) tin ?TfW C4FjR»C4 4Jlev|l^a ^tmra 4ST atw? 
(4) Co/Co 2 * (E 6 = + 0.28) («t) Mg/Mg 2 * (E 9 = + 2.36) 

(«t) Ca/Ca 2+ (E 0 = + 2.87) p) A1 3+ /AI (E6 = -l .66) 
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s') «nsr (MCQ) | 




4 f^ awmPpp C4ta 


<t I C4ta Rfosi ■H'ss^^vs'sles 4i>E4 3J*I esHMd e.m.f ^ *IR fF5 354—- 

pP) *HI'$|<*‘ pt) 4Mlai|<p pt) C4 es'l^lb 5J& ’lies TO 0.0V 

4 I I*iet>s C4l*l 'bliliyw He's C4l*jfi> 04!^ ^.es ? 

(4) Fe/Fe 2 * | Zn 2+ /Zn (E 9 ^ = -0.32V) pt) Cu/Cu 2+ 1 Zn 2+ /Zn (E 9 ^ =-1.10V) 

TO Zn/Zn 2+ | | H + /H 2 , Pt (E e ce n = + 0.76V) pi) Cu/Cu 2+ 1 Fe^/Fe (E®^ = -78 v) 
l Piefas* 4fi£«,at4 Re->ies Piess es'hfD 4I4$4 34 ? 

(4) 2T4 vsfiy^ls pt) 4JtOTIW*i pt) SPlt«t «el$esale«ri 'st^'wls pi) 1^4 wl^ld 

b-l C4I4 4t enlPls 1 C4f4 C4t*jfl>? 

pP) C4T4 pt) Pk < f w l-'a(«l$.w ^W^tt 5444 (*1) C4h pi) <Jlt»(Q 

b I ’lilac's SJSf.'s 4JlT>lfii C4l*t C3%1 C4t4 ? 

pP) siftsnft C414 pt) <?1C44>lte C4t4 pt) P)C4*I 'S|«(l^'b ?w4it C4t4 pi) WRH SjfGlft 

io i 4 **t5pi a'&tiw ips amis 45 a, »iif$a $«?t ? 

(4) at^rfs C4ta (^t) cro-^Srs'ajf&tft pt) »ui»T»iP)4 C4m pi) nm*\ 3rfWt 

bb I *tll^W 4J4$,4 CTO-iilft® ^W?t C4t54 3lt4l 3t54t 9 TlP) f*ft4 34 £44? 

TO H 2 S0 4 *44 ' a IIWf44 (1.15) 1^4 4N14 , pt) £4tafl>54 ihfal 4MI4 4*0 

TO £44 HleNos ’iGta'ii 1$4 4N14 W (4) H + 4RH $4 4Pt£4 

b*l W^«tn*P5tf^4C4l^emf^C4H^f 

(4) 0.42V CO 0.62V TO 1.10V TO 1.80V 

bu I Zn (s) /Zn 2+ 12NH 4 + , I2NH 3 +H 2 ]/C (gr) £41544 emf44? 

(4) 1.10V TO 1.35V TO 1.60V pi) 1.5V 

b8 I ’J'4 £4t54 3441%4t44 ^5*1 £41*tfl> 314^4 34? 

(4) KMn0 4 Pt) K 2 Cr 2 07 TO Mn0 2 TO S10 2 

b<f I 4fi^ £41544 Q'b*! R&fll hDc 8 ! 444 C41544 emf 554 £4Hfl> ? 

PP) *ro^4 TO 4W5J4 TO Tpj T0 

bfc I Sn(s) + 2Ag+ aq) -4 Sn 2+ (aq) + 2Ag(s); <4 C4T4 Pi&sl 454 C4taft>4 e.m.f 4454 
C4HfD *13144 354? 

(4) Sn 2+ 'otlse'is TO Ag + 414544 344134 3f^h 

TO Ag lews 4t414 ^Pa TO S’)ess £4t*tffc$ 34,^ 

i'll 34t«t H-3e*i sale's H + 414M4 343134 4f3t34 C4Hf&? 

(4) 0.1M TOo.2M TO 1M pi) 2M 

Mr I «R e tC5i^?ia4H^t4t^TC4R^? 

PP) 4^C4t54 4143 ftP)»tU, TO ®45 4^ C4PTC4 45H 

TO es»less emf *H1^J4 4SI, TO §45 4^e4less tjseM 4f^<s, Pise v t T, r's| 4®ffH ?!Pft 

1 a, b. c, d Kif ^551 smta f^ma«t fasa a?i m&x - 3.osv, -1.66v, 0.40V « o.sov i 

^eis es^i^Ib 4fa4 wr fa^ta4 aja? 

(4) A TO B TO c TO D 
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*o I Zn 'Q Ag ^WCsM *l7t ft53J VHTO + 0.76V « - 080V Zn/Zn 2+ 1 Ag+ /Ag 

wlc<w e r< - 

m - 1.56V - (*i) - 0.04V (“St) + 0.04V (^) 1.56V 

I Zn/Zn 2+ ^ SRTrast Rfarpi ^ ? 

w 'srnprt® (*o 'sirh 

(«t) ^wi-fornu (^) *&m 

Pt h 2 /h+ 

(*)uwt®**rfe*w, (*)<Dm«ric7m (*i)*wf«tfCTH, (^)«mi«t-%fBrt'srfwm 
i <n^a ^rr *uifiH wffi s^*t ^teirifi *rc*Miw w 

(*) wmfN m, («t) 'sifeg-R m, (*t) g^«t m, f«t) rrj 

*8 I '5(^TC^ W5pPRRR R^R^tC*R i SRSJ^ e l5 2R‘t^ s '^rt^r'ft? 

W ptm, («o ^win!* *t*t, («t)^1%^RRu, ro ^*tm 

^<? I CT '©Ivj^lS W R*l?t C4H 'ol'$>s9lwR R's^ <psI , 'slc^p <5C*l ? 

W sflTR ufiysqls H) Pk^-l-s* tf^ssls, 

(«t) rnnrcsm ^«WT?r, w Sfm 

$S> I (.*pR!T> sj^'s “J^*»p C^R CJ^I'J'S ^.ts ? 

W (?&*m <7m, N) c*r5Rsms(asm, (*t)ipsc*rc (*o ni -'rofts c^m 
«t - i mcq «n? fcwsrmt t b i «r, * i *, vs i *, 81 <m ^ i «t, <h i *t, v i <t, 

;»i *t, boi bb i b*i *t, boi b8i *f, b« r*. b«i *, b^i «f, bn R bti 

*o I *b I *, ^ H, *® I *t, *8 I *1, *<f I R, I 1 1 

*f-A MCQ 8 <1%^ ^a<|pvs^o^ 2f^J (Multiple Completion-MCQ) 

g ^*tm «straw w®t t 

b i w$c>n •j i **pc < ph R»5 i R'i <u<hIw 'ss*! c^st w*i ? 

(I) WFIP *Rt$ fc<5flg *3; 

(II) TC5 Wft^S ^T; 

(III) ' a ll^ <ll^C'0 1^^*fT3[ TS ^?f; 
c«Hfc *11^4 ^c<i ? 

m (i) w (id •« (in) («t) (i)«(ii) c*i) (i) 'q (iii) 

^ I 1^*1 FD 'blUWR CT^-Rsjaft ? 

(1) Zn/Zn 2+ | Pb 2+ /Pb; (11) Pb/Pb 2 * | Cu 2+ /Cu 

(111) Pb(s)/H 2 S0 4 (aq), PbS0 4 (s) /PbC^fs). Pb(s) 
fi’lws ^*0 c < pl , ilfi ? 

W (il) W) (i) Wi (1)« (11) « (111) 

o I Rcbjq 'ivU^Wl CiRlJl WHT (?RR— 

(1) H + /H 2 . Pt(E 0 = O.OV) (11) Zn 2+ /Zn (E 9 =-0.76V) (111) Cu 2+ /Cu (E 6 = +0.34V) 
^f^*5HE?ra (^'erR*! 1^5^ ' s f^5 C4>l»} ®R[ H 2 S0 4 ^C v ® AI^QSlW'1 Slf^lt*R ? 

c. < p|*^fl> ? 

W (11)« (111) w (Hi) (*0 (i) W (ii) 
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stfsrrafap 


<?J>V3 

8 I Zn, Zn 2+ (l.OM) Ag, Ag+ (l.OM) WCU «tt^5 CWm ^ - 

(i) zn ^rrr^rns, (u) c*m fafoiiw zn twitch f^m*t (m) 

*fMJW Zn-^wpcjl's ^on^i SRT5. ^ | 

Pi cos C^Fjffc 

(?) (1) « (U) PO (ii) 'Q (Hi) (*t) (i) <3 (ili) 0*1) (i), (ii) <3 (ill) 

<t I Zn (s) /Zn 2+ (aq) | Cu 2+ (aq)/Cu (s); trs C4l#< emf 4S 


(i) E 


CTO 


2.303KT , [Cu 2+ (aq)] 

E <** + 2F x lo S [Zn 2+ (aq) : 


'PO (1). (ii) « (ill) 


fel 


PD U). (ii) « (iii) 


Si 


_ 0.0592 , [Cu 2+ (aq)l 

(I) E CTW “ E e pm + 2 x lo S lZn 2+ (aq) : 

..,0 0.0592 , [Zn 2+ (aq)] 

(i) E = E 0 c^ + 2 x i°6 (Cu 2+ (aq) ’ 

Pi cos cs*hn> ■'il3i < p ^.ts — 

PW (i) « (ii) PO (ii) « (iii) PO (ii) « (iii) 

'sIvpS, sMIsPs 4 C4R ^iHPPo Pth^I 8 - 

■ a) dHiuP* *t% ^<5.nt^5 (ii) «iirwrs *rt^ 

(iii) $W4iUH 1 

'^1^4 ^.cs — 

(*) (i) « (ii) PO (i) « (iii) (*f) (ii) « (iii) 

H- $c*i*c5l'& >wWvs ^U«jpTT 8 

(i) g^la ^T’Wian 298K, (ii) ftfq H 2 UPIW 1 atm TO*t 5mf ?m 
(iii) im grot Pt <ws ^ipn «trc? 

'ilSs* ^cs — 

m (i) « (ii) po (ii) « (iii) pt) ( 1 ) « (iii) PO (ij, (ii) « (iii) 

C4Ic^j) emf ^at - 

(i) E® ce u — E^gjjQ^g j ox j —E a^jiode (ox) ^ cell — E auQ^e (ox) + ^cathode (ox) 

(Hi) E 0 ceu = E e cathode (red) " ^ anode (red) 

P)cos wlnfe ^.cs ? 

m (i) * (ii) PO (i) « (iii) PO (ii) * (iii) ^N) (0. (ii) « (iii) 

®R*t cd^ tvolte's sjs^>© 'op> <! . Rcdsjijc’t - 

(i) KC1 4 ft s^*t (ii) KNO 3 -tiW g?«t (iii) NH 4 NO 3 *81 0*tf 




<$>• 


po (i). (ii) « (iii) 


c<pHP J l(S < ? 9,CS ? 

(*) (i) « (ii) PO. (ii) « (iii) PO (D# (iii) 

io 1 h - sis?>i ^Ji, Pittdtf Rscs- 

(i) pH f^fol (ii) <y,®is > (£lc'»s R©<»IM f^^fel (iii) cs»lcss e. m.f Pl^fet 

W (i) « (ii) PO (i) . (ii) « (iii) («t) (ii) « (iii) PO (i) « (iii) 


Si n* (W)-m 
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\ MCQ 43 \S3jTOHt *bl , 1*l^\Sl*I8l*t<M^ I *t 11 ^ br ( ^ H ^ >o H 
«J - vs MCQ : vsvtj ^Pl^lbPl (Situation Set MCQ) 

b| Cu - §C*1 < KGICM ’fH W05 Sflttt »tA4lM 0®l*5ft'i>l4 WIft OT»tT 

C^PT WUlfol emf o.34V 431H- S.O'l^dJi^ C*t^ Cu- $c»n»c5lo» zl^lR.'o 3,0*1 ^5?TK 

3)^*1 ■5®i ? 

2H(g) + Cu 2+ (aq) -»2H + (aq) + Cu (s) E 0 ^ = o.34V 

W ^tcs Piets (b) * ($) *ft S'qs ^Tts 1 
(b) <.*phfi>s'ao Micas ^I3*t RlsWlfU 3*1 whlD? 

W 2H + + 2e‘ —» H 2 (*1) 2H —> 2H + + 2e " 

ft) Cu Cu 2+ + 2e- " N Cu 2+ + 2e- —» Cu 

(*) Cu/Cu 2+ $<.*i < w£l'»rt>s f^53 ’sfl'f W ? 

W 0.34V .ft) 0.17V. ft)- 0.34V ft)-0.17V 

I Sn 4 * ' a ds*i stls^ ^QUlil fa&sls R | 0 fls e t R'o*) E = xV 
Sn 4+ (aq) + 2e~ —> Sn 2+ (aq)" 

4 wra e t-ftwra e t (Sn 4+ /Sn 2+ ) 1%l%* (b) 9 (*) ?Rstqa*Tl9 I 

'. (b) Rliilinlw 2Sn 4+ (aq) + 4e - —» 2Sn 2+ (aq) CWf **, TOR flUBR 

1^53 'SJt'l ^C3 wlnlu ? 

W 2x ft) x/4 ft) x/2 ft) X 

(A) flwifll t’jftSj*'! C3JHfi>? 

( 4 !) «n ?#r <«t) atft (*tj *mr f^a ft)*t^%m 

01 25°C 4 IM ZnSOq S3t*t Zn *fF5 43*.1M AgN0 3 Ij35 e t Ag *tF5 ^'Sa ^sfi^lsc*? Wt 

C*1^ 3141 ^£5 <Ml 33 441 Cu ^»ls ftcil S'ttU 4n$4 0#l*5 f*|5ls 33. S*Sl 33 I 403 

(i) Zn-’ $t*Wt3r« 0^ Ag- ^W4dJIC'b 8RI5 W$- t (ii) C4TC4?l emf 34 1.56V, 

(lil) Zn - $t»is>(£lcss WIW*t 1^54 0.76V I 
'©’fraa^off (b) 9 (3) 3?, 40^4 $54 319 I 

'(b) Ag - SM^cilo&s R'fltW*! R'o<j 3C4 c<pI*i15 ? 

(*) - 0.80V (^) 1,56V (3) 0.80V (4) - 1,56V 

(3) Ag* ' a dsc , i4 4'Wtol O.lM s > sl-3.t'i t<»l<ilT!s e.mf RtW c^Hfo ^.cs ? 

W 1.56V (^ 1.50V ft)- 1.58V ft) 1.58 V 

*r mcq 4?r^«?Rt*rt ? b 1 (b: n, w *t 5 ^1 (i)^t. W «t ; vs Kb) «i, (*).*h 
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I -' 1 1 <4 f\b vt y 1 


CHEMICAL KINETICS 


teaaa^s 

© .amtnteas tetenta «tte ; 

© ntatnteas Rte*il*i ’tte ststtes tB v iia at ^; 

© tetetlH gnj, fttetlM atafnas 
© ^ aa fatent, swa aa f^fasm, teftn am latent; 
© nftem W&t« teteaiasa tenia ; 

© ’tf^ §*BJ 5l*t « Slteteill; 

© 2i'©l<l<P 3d'»l<) < P J 1-^.I*I<P, atetl*t *lte> 

© tea srstans ^wtcaa aranra; 

© teac^wi« aiwiiateasjh ateiiia srstacna ami* i 


bv->*i> i ^firan 

Introduction 

satant fttesiia atnrca Rte*w at aaat^pnt sBtecn ataa^s an ^aat tetena ’q 

Catena ate mft nranate an i ^na ntntnfJte tetenr ^ta atteatfifa warn §aa «icmi;i 
te€?tete i ^sna ate fH fH atntnteas fntent aTra, cn^pat gwta an:a nwflte na cnan 
caraa^atea nacn art; te\ fallen 'area at astm ftterta ate art i <atnta te^ ,J te\ atntnte 5 * 
fatent ^afc? cngcnt 'a^ra %t ntere antes anag an at i cnan, 

(i) cnttenta cgsiate® (Naci) ^ 5 mi im gate tema artrts (AgNO^) *aa 5 mi im ga«f 
tea ^ata nttn aw tenstacsstnterea mat aatr^a frstfg an i 4tetai estates ataa a Pmia 
atasaa tetenra ^aga%i tensta estate® fBaa*} an i 4fl> vn^fit ate gantea atnteas Rte«i i 

. Cl" (aq) +Ag + (aq) ——> AgCl(s) 

(n) *rrja ^ stta ^caa J-miw ng h 2 so 4 gatn enta aawt ggagnn h 2 ana caa 

aai >3 fatentfi*tetert can an i ■' 

Zn (s) + H 2 S0 4 (aq)- > ZnS0 4 (aq) + H 2 (g) 

(vs) catat at c'o«ri ai^tcn stta ^caa ^3 5^at. caiaica* ww atacn ^ entata fBna atent ntg^ 
cam 'ataan (in) ^ an rte$ team $<Mir& atentn afan^s are wm cate to 

atca i vflrt vfl*?tD 3tantea latent i 

, 

4Fe (s) + 30 2 (g) + 3H a O (1) - > 2Fe2Q3.3H 2 0 (s) 

tesvi r, cana atatateas teteat ^tca mrg aca ^ai tetecaa atarca <?ta ^ca, ^aa faaa 

santaa aat ^aswa iRtaatecaa mra stte^a i ^rta «^aa ^5^ tean*tte§ aa 

atatateas ntefwta 1 ^®ati tete aata cna ca ntata a i aiate^ teteata atecaa at ata, 
saajaa, ^tf^as wrtFat <aa* teteata teat-c#ta mrt teesaa wt aa, ^tte aiatateas 
ateteajtacai 
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Rate of Reaction 

csss sims^s ftlasii cs stis ss, sri 4 Isfoais ^ts sr sftiss sis i ftfests sris 
fafeutss ssshts im ^ fctstiss wnans st$ : st$ ftflsns ro wnan stss mm 
S'SwlRl'O ss i 

ft fe s i s ^tiss : erfo <aw4 ssis fafotiws sssiart 5 ts sr l>0«ra ^ fcsstiss 

«l*1*)l«lll fa&lllfl 5,ffl SIS I S^R, 


fa&fllii 3JS 


fsf&ss si frtsriss sssiajts v ifs<^ 


3t <#*r£r swlci * 1 * 4*1 

STf*)^ fifSH 8 *n^»rB STSER Rls»*d A —> B Rc<iHI <psI *1141 

*41*1 4fj1, Rfoill ’JIJS t SSS SIS ftl3>*44 A 3RI *4»1»4kal C ^S >$St 3JS ^glf^g SSS dt <flS SS 
wiait (c - dc) ss i sis dt suwa sjssiis a 3ri sssiaits SRw'Si - (c - dc) - c = - dc 

.*.ft&stf&ssfaisssrsts =-^ [srsisj^t^sMssstansatscsi^ 1 

StSIS sft t SSfl ’IS f^STS B *i»i»4ltsl x ^S (CSt (t + dt) SSS SS Sf sft (x + dx) 3SSIS, dt 
ji* 4*41c.'a B 3i?issstafls ’ilsta'i'i SIS, (x + dx) - x = dx 1 


.*. Isfosillis sftiss st^ra - ^ 1 
.■. ftf^sts sftiss st sts = = gp =^t 


dx 

; dt 


f^fiPstS StlSS <u44 o 'Sllijfll etlp) R&tils sts 

csis/fsl>is 


c = t *1»4MW SS f^imSTOt} 
X = t *i»i«4 ^iltifi SSSRfff I 

fo&«4 ST fcSSTISS sssians sftstfs 


.'. Rls»*4ls -rIcas 4SS 


csiss 


csf& sss • 
cm Wnr‘ csiss -5 (moiL- *s _1 ) 1 


foO»*4QTO SSSHt IM L _1 SIS, SSS ftfeSTS SISI4 Pi&iilfl StS flSS (rate constant) SIS I 
PNftdS Sl^tCTT fafeSTS SIS St SfelSlSS STlSTT 8 
into Real^l L. Wilhetmy 4^4 

srstf'ts sisc? cs, ft%sis sts st sfsiss ststss 
f^fesss^iss sssrarts §ss ts^s sis i Islsst 

S’qSfSIS S3SS SIS ST4IS S^R ftf4*J<P ISIS | 

frviTs ^R> sis stsis fsRPsiss sssran 4sis I 

^S^j^’ISf^IS^STlSS SSSTSt StSIS StlS I | 

ST$ SSISS STIS tsf^SS SSST fcvtTlSS 
SSS13ITI4 Stisfts (plotting) < wjc«i ffcai-ivs.i 
iiJS SS CS^Rii STGSf SIS I 

CSSffrIS! f^SISS SSSHtS S5ISST ISIS WRT 
STS, (t-2 — tj) = At SSISS STSSTIS fsf^SISS 
SSS13IT sfssl^s SS = (C 2 - Cj) = - Ac 



ftai s ssms Rliu® « 

^twra wnarra sf^si 
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ct ia 


ftfoaia ^ *l%a*t =^—=-^pi ^w?rac^at ^ara ^aaatai 
'snata WH? t 2 waa aa fafo*ic<M aaatana aaraara fagre ^a^ft w4a frata £ 
aaataaia i>ltaa ala - ^ C ^ca <4atast ta aata ft&ina ^l«w aaM ata I ' a t*jjj[ v l'otta ^Wlcas a^taaia 

^Ta taM f^ps ?H“fo Caat COtH ^ taata i>lc*n«l ata ^ afsal <IIW I <?Wf^ai C^ta «ilwl C<iatf ala 
“J^a Ptca 4 aWlaRa* R&als -5,1a c<R a I <?(.<! >4at ■►HCaa RtW a) $,ta w^5 ’35, ^sw I 

cm sNaRa* fafaana aia RR£ aa aataacaa ftaftos cvtaia aaataita §aa R'&^a i 




$ataa*t i i $nrt$a «ulftcUl} <a>fciac* ^ «af 3 rc®a ^artfif Rt 3 ft« ^rc*r l.ooa^t 

W 5 S *ta «Jf Ulrica* aaatatt 1.0 molL -1 3 flR C^ca O.SO molL -1 ^51 <fl *i»iMia «U 4 aiM 
fafeatf&a *tv? *tfcca*t Caa TO I 

RaWH $ R&JKTO wram v lR<^H Ac = (0.50 -1.00) molL -1 = - 0.50 molL -1 
aaatart. aMcaa cars aaa, At= 1.0 x60 x60 s 

- Ac - (- 0.50 molL" x ) 


fafeata «n? *tfaca«t 


At 


1.0 x 60 x 60s 


= 1.39 x 10 - 4 molL" 1 s“ 1 (®TO) 

fcmro*! *i ki to ga*«t cm aaataita h 2 q, ga«t caw tow 10 ww® 

10 " # molL -1 'ak«lRH ^ TO 1 «iImi|R>»i ^‘WjJ TOala *4 RR>«lfDs * 1 ^ afeca*t CTO TOI 
TOW*? t Rls»«l*i *J$ic® «(lc«llwt , m wnan = 0 molL - 1 

10 iw TO 'ailwilRcaa aaalinl = 10 -5 molL -1 
fc<wg aaaiana afaa^a, ax = 10- 5 molL -1 
aaaiait afoa^wa cafcaaa, At = 10 s 
.-. RftilM ^ flfaa*t = 10 5 ^g 1L 1 = 10- 6 molL- 1 s -1 (&TO) 


^v©*\© i 

Experimental Methods of Determination of Rate of Reaction 

caro Rffia? Rfoaia ata amts sws ^ «fn^ptnU <mM ^ jjRR^ ^i*wrani 

*i^n*i Rfas?n Rf^rm «rt% *i4c<m ^at i 

RftflW ^mt tnw, ct c^r ^*iww wnarm *iR^h csre^f RI^hm ^ra ^?n 

*ii*i i c*j Ra R&jjI RR)J a^»ta ■sftar aa, ca Ra cvtaj fating < wt%a^taa ca■ 

caaa ^a^ ara^ta a^ta faf%g to fafaan ftjpr caaa faunas at ^nwa wnart cata ftlWa ^ta 
R%asat^ai 

^ ^ ^ ^ ^ ^ 

Rf^ata ata ta^ftaa a r qR»»|c«ii(, < q> latai^ gf^ G3%t^ 'bw "Mi ata i caaa- 

W atmafSrat t (i) Ur^fiaa *t^ i 

(a) csM *R»ri^rp i (i) arttRa 'srta^a ataa (*) aittaa aw afaa^a ataa («) 
a^% alaa^H am (8) alaatl^st ataa « «t) (Wta«t a^ at^a^a ataa i 
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(^) flhi#Pi<p *r p «t% t 4 I^foai i 33 A aa af® aaea ft&Ai ftjfA af® 

®F® 'J’lW'iA CAA.<KAIAEA 5® AA¥ A IRE'S CTIA ^At AA, CAA fA&AT A*A At 'W5*CT AEA 

■'Ic'J? I <4AAA '5l5.cJ“l*i < Kfl Rfoijl ftcRA ^AAT ^AAtA CA C^TA *lfihH f^tA 3311 ■ 

^ $<s,TOA wtait 

• .'. I<il<g>*(WAIA = o ...i^ - _..„ J 

AJTA^5 CAft> aaa 


CAAA, «UlPtttl; 4>&RAA tffiir ^ ftflSAA AT $A1$A ^UlPlcW 45^5Rt ^tfm ^ 

f^CSlAEAA R&aW AW 1*HtA cfl *Nfe ajaaW toI AA I 

GH 3 CO-OCH 3 + HO-H—CH 3 OOOH + CH 3 OH 

ft«nt»i Anftcto • ntf*r ft«nA»t 


. CH 3 CO-OQ 2 H 5 +NaOH. - > CHgCOONa + C 2 H 5 OH 

ATOt <jijiPiiW CT i fea rc ajiPuW. t«rm k 

*rHfW a^at % fAftfa wrarra 4 *tma « aaa gAAre ’JAa^ra «swft «fRtft%n#A f^m osmium 

ANf AA i ‘AA’IA R*tA ^lA^MItl £ Tjfit 5A*RA t»ifjj'© ^sl AS >4Al REl'o <WW 4IW •*w*i CA^ a>aI AA I 

’tst AA-ureftftcAtPa aiaieaj fAlami ft?!R«m Awfl> 'armAA caaa smLw^i 
Pra srm ^tf «t«r wiiwh* aa? % 5 ®t *rrf^ <mm awt aa i aa^a 8 o°c ^smrnrtA 
^*i*Ac«m wr %»mA m car ata i <sm (SiiaMf&os a c*fct c?AA? k «i#rA 
cam ?ca ftijcAA «nft$ NaOH bara *ifimw smtA hci baa PRa i5i$cjJ*h ara Ptfa ?ai aa i 

<*fiJCA <t AA AA Raw 8 -<f AtA 4 ”ll5tal ?At AA 4?! NaOH BARA *i*i»iltsl v lRs'£t*is ART 
AW ‘Wl *IW I 

(^) rfM *T"*d i ^’T^A l 

(i) »uiwii to *rt«Fi *um a<r *rk 

«mc*ia R^«w ^rr^rrf^ ^ <mww 'smNR.*itl5n*t ^ R^in;^ aw rbit 
awi ■ 


RI®aw aw = 


fryR *im?m ^mpsA 


$nmtw% <mf& w. ’ 

«n^ *8 «iiPn®<ij •flAi h^o^ <im RcanR aw <3Rjjc*t R^Ia ‘jwi Am i 

CAAA Mn0 2 H 2 O 2 5fAt*t H 2 Oa ^UATATAJ ARA f^WI^ ACA AtfA 8 

'aiftlCerH <UPI ASCA i ^ RPf* AATA ^ A^AT^ , 'S|ftlt«H TO AA ^T Af»l^t TO^RA 
A%® ^ifflUetWA 'AtA^A CATAs AfHt AtA I 


MnO, ‘ 

2H 2 Oz (aq)-» 2H a O (I) + Oa 

Aft^m A<At % AlrfRGjICG AWt 4A# ^Rc<PA iFR’A 5 MnO a >flA AfAARA CAAt AA I <3)A 

AA ATO5A TJCA ,<FC^A ARRAt R^Alf^ ARAA 8 R<fa AA A^A AW?Af^ AWT AA I R<N AAfiR? 
SR^A AtfA^ A^CA ATAI AlR^ AtAAsfBt AJtWRAA ^CA JARAt AA I >flAA R^Atf^ WrAA 
AIARAJ 25 mL AlAATA ^o-'amr5A H 2 Q2 0AA A>Rc<^l ATOs CAtA Amt AA I ARA ARA ^A-8AtA AR[ 

Amt AA I «lftlt«rt TO-WRA AlfAA TORRA %A %A ART. AA I 
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awwft* *tfefwr 







aft 10 MW *13 as 
wifeiwM *trn?ra 
«mi^H «UFH«rl4 
W^'4i}J I »fl*R X-^W 
ortt mitmi mra (cmw) 

*TC3T Y-^ 1 * sslss $&*(?} 

'*ftTC®R ’tJTPra mU'iH 
(cm 3 ) *TC?J ftft;} mni 
*t?J «|Al»C«M 

•IHWHW flflk. m 
*n*R <pw ai*^ c’l^r&ia 
^ I 4*R £ 

C^H ft "it's ffezr *«.* s ftfomr *ra i 

T»H $.cs ^ualwi ils'aw&'s (4o-«iis'o»i) 4? Rwl«n 4ltss *i*)h I ^ask ^NfBaj ‘K.'o 

wRTJim- 

22 cm 3 





0 2 



0 

L > 

e y.i 

=.;e.v 

!>;• 


V 

\ 

— c:. 

E.vj-;. 

“’PV; 

B>o' : ' 
“-.0'-'. 


t- - - - 


iT=’=' 





30 60 90 120 150 

min ( CTWSj)-, s —► 


ft (s> fils 4M = i»l*i 


60s 


- 0.367 cm 3 s- 1 


(*) mtaa aft^H irm : ?ift ftftm *tn% maiw mt^ri ^ ftfruw ^tmra 

aft«ftn 3 JI, ^ ftft$ «||il«H ftftflT b«lMk|^)H TO*!* ft&HW *kWI 4 l« ftft^ TO 

Ft«t cma <$ «rtcsw ft&tiw ftfa ^rt *rra i fc*TRa«ra^*i frs ^smisrra '»uiPi&ji«ift*i$'!> m 
■■^rHTn?w t^OTTwpr *q 1=11^11 ^ 3 n ^r 1 . 

CH 3 CHO(g)^ CH 4 (g) + CO(g) 

(o) mfa n^tft i rem ftfoam 'srcns&aaat aflto am$ <$& *ift ifito *wrf 

«wm u%a ftftn* m$ «w fcvrw ^R> amtfa m% mm afona ^ 
■ftftain aftcaa ftfa warn’i mfa mm aftm*re ^ta ‘a^fmaa* as’ vm a<fi# ^rcara am 

(spectrophotometer) sisf.'o ^8 I CW1, 

(i) 4ft5 ftQvo c-^iRhin <arcm&a ijma ki gaa cara <psc*i mmnfta ^ajj ^a 1 

! . NaBrOg + 6KI + 6HC1 —» 3I 2 + NaBr + 6KC1 + 3H 2 0 ^ 

^ ftft»sis 'oiicsiI'»'i saza <?C314 <tff&t r>i£ gaacata <psc*i •far a*f ^R> ^a 1 jjataa %a 
atfamai •a'famair marftfaam^ai m<fa mm cm mmnftm aamm 0 ^ftftnmi 


^ W '*TRt I 






(ii) cmferm OFtGlP (I) <4H ?<ffN 3^«f ^4ft^ KI 3 ^«t CTW -*&m «lltmc'bt) (I) '5TBH stm 
400 nm 'os«»ll | io4)s »il(,»ils» 3f*H C*tl^ e t l 

CICT (aq) + I - (aq) —» IO - (aq) + Cl - (aq) 
curort? a) ’^nn , ’ q i cin^ i ^ TRfffrsI? «Fmit®.' 

R<ffN) R<ffR) (?if«R) ' R<ffN) ■ 

•’s’lk'iis* tHist*Rj mm 10 - ^niPffl *)*i 4 ii'i)is mn^*trt% , p 1 •^®sK' a iic»ii < ? fiisc'is mm 

wrt co' ms\ io _ ^ mimrn cm^ ftftnmi m wt mi 1 
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(8) t c^H R&fd as, 

RRrfc vstrr ftrcifas as, ^sra *ir?t ^ v iQ<ii^i RRr$ «uiPid>G ^ 1 

wi ■w Rfo*ii ^<5. t^n^st jpt *rra i toi R1&*ii w3fi?i 

’ifosiR'si ^ «wt*is RRmm abi w ^rr?r i 

CH 3 COOC 2 H 5 + (Na + + OH" )-» (CH 3 COO- + Na + ) + C 2 H 5 QH 

bvs.8 1 Pjf^*n*q ers-pA Pun»i-**n^3. 

Factors that Influence the Rate of a Reaction 

shiiil*^ am (Lewi'S i cwt -, 


(» 


(Nature of Reactants) 5 

(^) 

wwi 

(Concentration of the Reactants) } 

(») 

^mrat 

(Temperature) 5 

( 8 ) 

8T*Waft 

(Pressure) ; 

(tf) 

RR»uc*s , J^'® < n C^3RPl 

(Surface area of the Reactants) 

W 

asm 

(Catalyst) « 

(*0 


(Presence of light.) 


(i) Rlisws t R!w?| RRm is AM I 3i?i AMt shrifts ah ca, R>»j R>*j 1%j| 

1%j( IsPl^J ^TTCA 4At C3=T TBTC'Tt Rl&illd AM RRj;j AEA «f1T¥ I CA*R, 3TA$ '»l<HI?ltl 'Attf 

Rw*t*t RRmm am ftsftt’t «nWtfj ^ RwA't ttforn am ?mr aa m i 


C12H22O11 + H2O ) SCgH^Og .[ *pm ] 

ffeft sp*m 1 

CH 3 COOCH 3 + H 2 0 CH 3 COOH + CH 3 OH.[AMCAft ] 

ft«n$n «uiPiiW Ajiftflfa ■aft® 


(a) Rftowa ^wnat s vsmfipiji ^jjiiiyiiw c^h RI^am am 4A R&nt^ a^camim ^wi^pnf^p, 

■'1*1*1 ' a d^4PWS »1I« MW Rla»m^s N*1*(lii|ls 3Pf NtC I v$|^ MM ' 5 rf^Ff@ 35 Is MW MW R&flls AIA’Q 

apinroi 

mam ftfout<w wnart ^ amw RRmm *if%w*t *rm i cmr qiuiwwurt « 

HCl 4ftT5A AWJ RURn^a CT ‘CAM 4Asft tHUMI AMW 2fft CMM *1I*I^IW<1 

*rm i 

Na 2 Sa 0 3 (aq) + 2HC1 (aq)- ¥ S(s) + 2NaCl (aq) + H 2 OfV + S0 2 (g) 

(vs) ^mnst * ?rf«r(<m ^mwt ^tw m i <& r, w if ^rw 

(Na 2 S 20 ij) hci 3i^rc®?i Rf^rm c^ai c^rt ^rra 20 °c ^mrarra ’wmas tri ^ 
3o°c ^itarra yr .w iw «i5«w*M ft*pa ^ i 

Na 2 S 2 Q 3 (aq) + 2HC1 (aq)- > S(s) + 2NaCl (aq) + H a O (1) + SOafg) 

^\0. 8(va^> I Pjf^uTfT ^t^?T8T ^*T?T ^g~ f *Tsrt«gt?t eTSt^T 'Q *4Jf ^rjt«»tjt 
Influence of Temperature on Reaction Rate and Its Explanation 

ftfoara TOi ^ srsm ^prt» i iwrs» swrrs ftwflt «umc^R«w 

(S. Arrhenius) ^3®Pf RR»«ls ^TCsRl ^^TR 5 ! < ?cs , i I RR sW*t 5»c«'i CT, 

10°.C 'oM^llifll | et r () iilfl R&iils AM *?t ^P't *IT?I I ‘f'M't A?i— 

(i) ^mrart m \ 

(ii) ^*u am «rm i 

(in) * 'sf^ROaia stm^% ^#n*t »t% «nv5 «nc^ 1 
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fawi^l RTmc4ft«R ^aaran ^fam arca afta afa «faftai 4 tw<i ^fai swm 4*fl> atfafa^ 
■n5)«w*t v5«N*i ^CH; i$fi> 'autat^PmR -n5l4«*l' RIW ”ll<ifi>^ I «uls«ftiih ^31-M‘lfD faa^a I 

k = p Z. e~^ a 

/ Sf V 

« rate sterlc collision fraction of molecules with 

Constant factor rate activated energy to react 

R-iJl^l 

RHIs p x Z 4 11*1 C<^ 4^53 A amt 8WH <44t 44 I A W 4R1 44 

<wfBs >44<. ' a ()l{5C^P(ill > l • J l5) < M v iriJ faiitja 44- 

k = A. e " Ea/RT 4atW, Ea = fata4>4 atat ■(% I 

R = *tTta 34 R, T = w»il®*i 

Rjmcafaaia >i5l<wc e ra 9m *rcf an faw arear am- 


lnk = InA - 


Ea 


RT 


(» 


at, 2.303 log k = 2.303 log A-^ 

t Ea % E a 1 

at, 2.303 log k - °303 (log A- ^ 303 ^f ) at, logk= log A - 23Q3R x ^ 

Tj « t 2 ^staaistra aT itaiamaa^aaiaro k, « k 2 44 ; ^w *i3l^»*ia (i) cawa$, 

"W 


1 

l0 *rr- 


2.303 R 


— x 


T,T : 


1*2 


(*) 


Cf) ^ fag mta a n aia fafami 4twa ^aat * wh fa&um afta afa mtat ama io°c 

'ftW*lliiil ^Faa vc*i ftf&rra $.14 fa*|a 4a, ^ulflM.Pmlc ,, is *i51<w«t caw stata <p 4I ala I cn*H, 
®ni44*f i: aw Rfa, wta fatal Ria\c44 ssww^la afaan *1%, E a = 50 kJmoi -1 

at, 50 .OOOJmol- 1 I 

^5?tr wmwfaata a^tat aw a<fr$ faftai west 300 k ^aafarm 50 kJmoi- 1 afta 
*1% atw cat? sssjrca (e' Ea/KT ) faa^a faata amt am t 


- 50,000 


e -Ea/RT_ e 8.3 x 300 _ e 20 08 = 1.90 XlO"® 


19 

To 10 


ta, 300 k ^taatatm io 10 f& R'ja awr waaatat 19ft ri $ afaata afta afifc caw faftai 
R*a wa i 

Rtam 310 K^aatarta 445 faftai £ 445 $Rftaafa atwcafPR^^pafaa * 

- 50.000 _ 19M _ 36.3 


e -Ea/RT_ e 8.3 X 310 — g~ = 3.63 X 10" 9 = 


10 1U 


r<t«, 310 k ^aaisrta io 10 ft R<ja ac*u waaarar 36ft r^ <& afta a% caw fafaam Ran 
pm i 

gsam 10 k at io°c ^taaian wr ^ faftai fa^t aanjR fafta* R^afaa«t af% ars 

rw fafamm 4m fa«p rww i 

(a) faftai afaaa fa^a t Rjmwfaata affaaa (4) caw war atcm ca, Tj a t 2 ^laatarm 
kj 'Q k 2 fafaat 4 m rhi aww *414 ai4iwi fafaam afaaa afa E a fa^fa <p 4I am 1 


A 




5s as 3W (i^)-w 
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jjJD-w't o>) (Xuf «ufl> ink ^ ^ ^iwi fas hvs.o <ira arm 

?ra«rar<tt *tre?rr ^ i *ra*rer>rra m - -j^ i ^ log k ^ ^ c»wffcs >va.s 

^rm, Sft^5 ^BTOPlt T»l*l ^ - E a /2.303R I ^5<TR<FPlf5Sf CW^S *1% E a %TH *Bt m I 

«uniM.Riii->i -h^-wh ^ wrg R&nw c*z$ a* a^«t Rwffcs ftfosn wi^ 

fofoula crars tfWWJI 




ftat >«.« t Ink ^Pt T " 1 ffNftar l ffen ivs.8 t logk ^tnt T -1 c*NfB<4 i 

^mtuT ^*t Rfom *i% 7fD»t^ qjp ?r?ijt «im i *tfr?r«r i t% *t*»r wtjwt l>0«m 
^r*t ftflnmr *ti ^f*f *rm i 

ivo-8(8) i '5ir*w er®r^ 

Effect of PreMtxre on the Rate of a Reaction 

*U1% TJWTR R&fllfl C^iaf 5T*t ’IjIws 'Sllll'iH -n^leva ^ I <HV3 m 'RWtR 

'{•Rifpwiw oft * 1 % i *i»r wrn ’jN *nu i wnan ^f*ra riw *tm^w 
’rarti ■*fW *tm i ftfrvR ^rw *nu i 
’ron*! afaraw ^npnfsRT mm s 

N 2 (g) + 3 H 2 (g) m ■ > 2NH 3 (g| 

Pnh 2 

• .*. k =- a —, 'irttRP NH - Pn, P H , ** ’iW ^MlWWS Wflfo* m pTRTf^mi] 

Pn 2 *Ph 2 3 

*JH ^f?l, CTW ^Sjt't?*t ^*T x N h 3 , x Na , Xh 2 dRl C5jfC 5N 5*1 P; '$*R dc'ijW 

<smPi* m - c*rm ^*}w x <?nft *m, 

/. Pn 2 = XNjjXP; Ph 2 =xh 2 xP; Pf« 3 =xnh 3 xP; 

_ (XNH 3 X P) 2 _ XNH 2 

,,Kp “xn 2 x P (xh 2 x P) 3- xn 2 xxh 2 x P 2 

^fK k p liRI liR 5 ^ 5*1 P ~ 2 CT*R atm -2 5T, N -2 m 4 

(?rc^ kp $*&■, ^ R*t (P) ^ra rw '®mwt%ra ctw x NH3 wtit ^ 

•flRtnftdiiw « cm xn 2 « xh 2 sr i wt ^ wr 

'amwtR?n »utpra ^ *m i 
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$41344 \s i 4 I$c5imm c*rc$mt$054 fawm $4roi 314 25°c « 6B°c «i*wnsm 
341*73 3.46 X lO-^ 4.87x10-9 I 4 ft&ilM 4&*H (R - 8.314 J) 


431414 t 'sfmiwif^. 


1 k 2 
lo 8kT = 


To-T, 


31, log 


2.303R 
4.87 x 10- 3 


T,T : 


1 1 2 


44TC4, 

• 44*. 
338-298"! 


3.46 x 10 -» 2.303 x 8.314 U98 x 338 . 


*• 1 °e 1 - 407xl02= T9T47T 


40 


007 x10 5 


Ti =25°C = (273 + 25)K = 298 K 
T 2 = 65°C = (273 + 65) K =338K 
ki =3.46xl0- 5 
k 2 =4.87xl0- 3 

[ »ih^#3l 1 


4t, 2.1482 = E a x 2.07459x10-5 

41, E* = - 2 1482 ‘ = 10.3549 x 10 4 J - 103.549 kJ <$S4) 

2.07459xl0- 5 

(<?) Rlint^n t'ruv’i l C^F3^*T ^'o ’ilts Rlifils '#'9 

^fa4TC4i ' a ii4W 3Pi 4? ^A's»i twi*w 4T3, ^ 1 $ ^ viiRPi*g RQ»nt«wi 

®fe3T4 *ra *^<5, <hiR|*i*c RRuia ^14 i C334, 4^ '»ws 41? 5*414 

vii*rni4 9 c^rt» 54tni4oi4 $44 43*t®3i*t im hci 34*1 oim *4w wtt 313 o?it> 5^*14 
54mora 4W Hci-4a R&ani .4^ to ^i®* coa «upt 43 i 

CaC0 3 (s) + 2HC1 (aq) - 

■'iSWt t 1^*1 H> JPIC^ 41? , 3131114 

53*414 « <x$ 53314 541*1144 434®3i«t «n 
C4931 TJ3I 4413 dRfD JMt*4 ^0^3 41*1011 
®744 4WI 9 ®<f3 44 C314 *41 43 44*. 4C44 
374T 434^31*1 1M HCI 544 C414 4*4t *3 I 
foftfllfl *01 f4<fo CQz 4T140P 4t4*l$t 4m 
WR3 4*Sl* 4*41*31 i fW 44 44 C0 2 

44 C3lt> '313154 4®3t4 4W C4*$ *41 44 I 4414 
COz 44014 '313154 (mL) C3* Y-** 9 443 
(min) X-' a P¥ 44144 4C4 C44fi>31 io.ff 3W4 *41 
441444f&CB 0141 A 4 1 ? *1*1014, GT4T B 4141® 

*I*I«W 9 ONI C C*ft '4144014 54M144 (CaC0 3 ) 

*rfC4^4 I 0l4®31 ‘(C'o C4413174, C4f5 5^*13 CaC0 3 44 C*7J CO2 $^4i1 4C3C4 *^K 

®®>3lftl.5 ftRtfc C43 4C3C41 31411® 9 41?*1*1744 CaC0 3 C*OU CO a *74*>l^i5 $<*4^ 

4C3C41 3141® 5^414 C4*Tt3 3 44*. 41? ^4sl4 C4413 5 ®&3llD C43 4C3C41 

« 4Tt4Tt : C4l^ ’3144014 CaC0 3 44 ^^54 44CW3 C4l% 44*. 41? 414TC44 (i4MM«4 
^f^®4 44^FC3 43 I• 541414014 4^454 ^®44 <pc,*i ®fff34 HCI 44 4*?47 J f '31414 C4Pt 43 44*. 
f4®4Tl4 C4f*t 43 I ^osl*. ’J&'o®! ^1^44 <PC*1 R&3I4 414 413 'Si St3lf*l'$ 4*11 . 


CaCl 2 (aq) + COa (g) + HaO (l) 



$4413 *WW l 


44^41 41931 C4*l I 
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Ob) firsts i a«i34 faisFuift 313 ^ 3t 513 4C3 i 0333, ^jwiPte 'atwt® 
ctfiwUw ^^5 4303 g;$ 3103 'srf%rc^ 33 1t4^ ftft*?u o*to3 iui»iift4 '5t$34i$o'53 04133*1 
v llfft'£*l sofas 33 'll I Mn0 2 ^T?t 44^ 4Mi|l4lil Rfoill ' a (C'l < P f73 ^ifeit 33 I 

(8) oilHl t 'S(lc®ll 44 swift ■*!%; 4t$ vs llC e llf5 SF5T03 '3(0*14 31313^4 Plt^fJl 3V‘lfD'4 33 I «llO l ll3. 
33103 03 33 Ffam 30& '*IC 1 13C4 310*114 aMIoPi^ Pi ft ill (photo chemical reaction) 33t 3311 
>4 SR 0404 310313 ST51^ ft&il4 3»33 050® 1*t03 %-0ftft4Jl*l 331 43tf3f431 

t>*IC® 3104 I CTO, (i) 'sp*t<plcfl H 2 ^trwr 'Q Cl 2 *1J13 C3R ft&fll 4 Oft 31; f4$ ' a lk B llfl ^’iftil'oc's H 2 
431 Cl 2 *U13 g4*tfe0'5 ftfofll 403 30 9 rftt*4l*l*t 305 431 HC1 *1713 34311 4C‘*t‘C4 'ailc r ll3 

STSTC3 tjpllsh 3fll4 cjplls*! ’ifwl'if.'® v lffH'o 33 I 403 3335103 RQ53I Nct> I 

ci**a 2ci* 

H 2 +C1» - > HCl + H» 

H» + Cl» ——» HCl_ 

(ii) 3IC313 37713 Pwsra 333 CW? AgBr Rwlfa'i 303 41031 30^ fwl5 35*11 « C^IPr ^33^ 
3553 I 4 ftft*filfi $*13 ft^3 4cs <pu>l«llftfi 4fil 33 I 

40404 gmit® '3133 (Br) ^331 31031^5$® '3133 (I") 41031 0413*1403 44ft t533$3 471*1 403 
430 £ Ph'sIs '3133 (Ag*) 33*7 403 3143 Piawlw R'slR'® 331 

AgBr Ag+ + Br 

r»— hfl. 1 _ _ 

Br -» ^Br 2 + e 

Ag+ + e" - > Ag (s) 

bvs.ff | Ptf^-Wlfl ^3T ^RT '5T^3RT c t 

Rate Law or Rate Equation 

44ft ftPft> '5133T3T13 44ft Rivals 313 Rl$llO<wt 031313 WT14I3 $*13 ft$3 4 Oft I 3^1 4l- 
*$0340*13 313703 44 3t 44ff34 Rlfffis* ftp|3> Rp>«| R&filfi AI3'Q ft%3043 031313 3331413 
ft*f3 ^31303031 4W P0>3I3 373 ‘ 3 jj3 31 313 3^7333 3031 ft 0^*13 3t3 *14(T» ftn'^3 S 

*ft1^373 313 ftft«043 031313 333T3J13 33T^*Tff^3 43* s T1 ft 3 04ft 3331413 3t4 ^03 
3T031 

aA + bB—>®3*im 
.-. ft&f<l3 313 a [A J a x [B] b 
31, ft^313 313 - k x [A] a x[B] b ....(2) 

3§743*f (1)3 (2) 33 ft&filfi 3l3 3§t43*f 43t. k 53 ^34 I 

$to3J RI3»f)l4 373 *l5)s»fHfi> ft%3043 031313 333141 3ftwi3 ^33 R)ft 403 ft^lft'o 33 I 

■OfosK 431353 Rfft 4 ? 03 437433 3131 ft ft* ills 313 31 033 3 ftft*f)t43 3331413 

d4H 43133,4104 ft&«l« 313 31 *lft» 3f7433 3031 

^ 3 13 3*1 l 

1. H 2 (g) + l 2 (g2HI(^ ftft>«ls 313 *■ kx[Hj)x[l 2 ] 

2. 2N 2 Cg (g) 4N0 2 (g + Oz® f3l^3t3 313 - kx[N 2 05) 

3. 2NO (g) + 2H 2 (g) -A N 2 (g + 2H 2 0 (^ f3l43t3 313 = k x [NO] 2 x [H 2 ] 
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'll!? 31313*1 ftlfffll 30'S, 
nA—> 

ftQ»«lfi 313 a [A] n 

= "S = k x [A] n .(1) 




a mtafta 


<t\<t 


'^taia ftQmaa wnret i catataaw, ftfaaia ata = k xi xi = k, ftfaata aia 
= ftfeara ata $aa 1 ^satt 4 a catata arealaita earn ftOacaa f^aia atata w ftfoata ala 
$aa aat aa 1 4 rea 4re+irV4 atae aw 1 

^vs.<f ^ta ^*s^» 

Rate Constant of a Reaction 

RStf : cata ftfeata etfoft fafeaa 4a camta aaataita «rtaw ftfoata * Hfrw «i ta 
fafeata afe $aa at ata $aa aRt aa 1 amtatt ^Paa aw ftfaata *ifew*t ^ am; aft ftfoau 
aia iiasaa ana ata 1 ataataita faf%*j ft&ata aar k 4 a rr RR>^ aa 1 

aat ata, 4 <pfi> ataiaa f^laata ftf^aa aa'm' mol a « ’n' mol B; a*R ataat PNc® a#- 
mA + nB- > ^RR 

4 wreai a 4 a cawta a^atart a*t [ a ] 4 at b 4 a catRia wnait ( b ] 1 asiWi c®rea wrt aia ca, 
ftfaata *iftw«t caiata aaatana areaa aat^Rtfea [ a i m 4at [ b 1 n 4aRRRRtfea 1 

.-. ftHata *tf%w*t «[ a i m x [ b ] n 

ai.faH^naaf^aa - kx [ A) m x [B] n 4 atw k 44ft) saai 
4 *r aftftftlaataaaaarar 4 a wtaraaw, [ a] =[b] = i moiL - 1 aa 4 atftfeata afoaa = k x 
1 = k aa 1 a*R k .jjaaftrea faf^aia aia r at a(^ ^^aa aat aa 1 

*v©.<r ,<a. cinfSf* 01>iil >® '’TtPfap 8 

Elementary & Complex Reactions 

cfllfJii* fallal 1 caR amtafta ftfeat 44 at 44Tfa4 area a 5 us area 1 4 a area aw^ aaat 
laf^area c»nPi 4 f^%at aat aa 1 wtf®ta f^l 3 > 5 ji'»jc*ii ftf^ata aa a ataf^a^ f^ter ^frat area 1 
caaa, Rftrcaa atat *a^®a aafe©a ata*t R&aifD 4 afi> CRtfaa R&ai 1 

2 NO(g) + 05(g)- > 2 N 0 2 (g) 

ft&aiflta Rftat atat aa = 3 4 at ft&aia aftaaa c*rea wRt ata 4 a atafaa^ 31 
atPfa ftlitii 2 4 atfaa area Rtsfrt^ lal^ata srfafr) ar*rea wtf^ia f^%at 4 at. atR*jwia aaf^a 
atf^Ja ■ftl^at aat aa 1 caaa, ai^djtwa ^ttaan^s a ai^rsreaM^^a 227 °c at, 500 k 
' oM»ii 4 ia Pit& local's ^.’area atB 1 4 c®* wi N 0 2 (g) a co(g) 4 a rwj atPJa f^f^ai 1 

no 2 (g) + no 2 (g) -> no 3 (g) + no (g) (wlfta) 

no 3 (g) + co(g) —» no 2 (g) + 005(g) (cfflPiaftfort) 


NO 5 (g) 


CO(g) 


-> no (g) + 002(g) (atfta f^at) 


# 




bvs.vfa 1 ^5rr«rf^ap^ >® ^par 

Molecularity & Order of a Reaction 

ftfaata ata aartrea falaata aa « atalaa^ ^ ftaa 1 ^ aa?re«t^ ftfeata ala 
'srreatRTia f^f^at^jearea aa *9 ^tafaac^a R»I%t'o cst%a^t aat aca area 1 

(a) ^rtafta^ * R^est s can catt^a a i a i aP t a PiOaia aftaaa at^, f^ata a^sffr ftfiaa 
a% aaat^at ^faR ^ caa ^ta R^arrea f^ata atafaa^ a*rt aa 1 

^retaaa * caR amtaf^a Rfaaia a^staaatft lafatreaa a^a Rtan 4a aw ^rea 4 a-at e tfaa ; 
a^|a Rt?ut ^ aw ^rea fa-atal^a; Rtart aw ^srea ISt-^rtaRa ^jiR aat aa 1 caaa, 

(i) pci 5 A ) pci 3 + ci 2 (4a-'5rt e tfaa) 
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(ii) 


H 2 


*h 



2HI 


(ft-4i*ift5) 


(ill) 2Nb + Oa - > 2NO a (0I-5ttft5) 

$45415 (i) 4iftf5irra 54545 , 45 ft 4tai nftw ^ (pci 5 ^ 44 , t_f\«54,^5i§ 

51*1^5 ft&st'i 51414 (ii) 4i« (in) ^f^mi 54545, 441554 « ^ 4 fl> R &«5 ft& 4 t 4 441 

Pk« 54, 5i$ 4<pnt 44 441554 ft-4i*ift5 «fs-4t*ift5 f^?n i 

$5b*ij jr'si^ «i»iuiF)* 4§)54*t 44 even ftfeura 4t*Tft5^ «15N 554 4i ; 455531 54tft5 
4154 i cw, Hi^cJiceH 54$45i$® ft54RR Ri feiii^ vvsi^ 4®f * 

2 N 2 O 5 - > 4N0 2 +c> 21 emffovtzi 1 prR 5 ^ N a Ob 454 ^ 54W 5*£ o, 

$**tj| 44 I 5444 , N20 5 (g) - »2NO a (g) +2 O 2 (g) I ^ 451b *fi5-5HP«4 

fafanii 

(4) ftfr4l4 54 (Order of Reaction) 1 R$*1 * 5514 Pilisl* 4flWl*Hi *rf$ 54*1 41 4t4 «Jf 

Pifoimi 5?«4*f5T5t 54 ?re 4441*1 4544 jui*#*, *1544 415*4 *4fl>55 $5 

**1 ^«ii 44 1 

4tfa%5 <SI5H 1 <% >45ft> 4PfRlft5 ft&4l * aA + bC -—> $4414 
4ft Rli«<p A <44t. B >54 5414(4 C A C B 44; *44 - 
Rl&Ulfta 414, r ec C A a x C B b 44 I 

44^ A 'ailtiPfW R&ulfDjq 54 - a; 441B 44 l (II) 4lC4fa‘C4 Rf&silfta 54 = b 44; WR 
ftfiNllfUd 54ll> 54, n “ (a + b) 4541 51414 sft ft&iilHJfl 414, r « C A a 44 , 5%s ftl3»<d(U B 44 
4441414 <544 ft% 554 41, *54 4 ftftnit4 54 = a 4541 

^*4Rft)^4t4 5544 '414144 7 T§t544 44, - = kC n 

<541444 : 4ft5T 455, HI 44 ft54t«R ftfe4l4 414 HI 44 541414 4441414 45% 44l^4#5 I 
5%, Z ^- = kC 2 Hi .*. R&ml^d 54 44 2 I 

(4) Pifrfilfl ft1%*J 54 t ft!3>«l4 414 4^54*1 45®, (a+ b) 44 414 1, 2, 3 5441 ^41 455 4154 I 
*1$ 41414^5 f^4Jt«l54155 ft&4554 541414 444141 ft$4 ft fell 1 4 41544 4^54*1 455 R5W15 414 
5JJ%55 4|4 d%55 *1*1 541 44 I 5444, 

(i) “JHJ 54 ftft>fll, (4) i4 54 Rlfffll, (o) ^.4 54 ft&*il *8 (8) vs4 54 f^fS»-*ll I 

<541444 * 


(I) 415415 445S4*t ft&4l 1 
H 2 (g + Cl 2 ® —> 2HC1 (g) 

>455531 4J4 4§l54*t S 

r = kx[H 2 )° x [Cl 2 ]° 

.-. fi&flla54;,n = (a + b) = (o + o) = o 

(II) N 2 Cfe 144^54154%f^4t i 

NaOs© —»2N0 2 (g) + i Qz® 
>i!5553( 414 4^544, r = k x (N 2 0^] 

.•. RQ»«lfl54, n = (a+b) = (1+ 0) = 1 


(ill) HI 44314*1 R&41 * 

H 2 (g) + I 2 (g)— >2HI(g) 

414 4^)54*1, r = k x[H 2 1 x[I 2 ] 

.•. ftftflta 54, n » (a + b) = (l + l) = 2 
(lv) H 2 4W1 NO >44^5144 * 

2NO (g) + 2H 2 ® —»N 2 (^ + 2H 2 O(0 
414 45)54*1, r = [NO] 2 x (H 2 ) 

.•. f^&41454, n = (2+1) = 3 
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_ Differences between Molecularlty and 


'src«rr *rr<^*j 

Order of Reaction 


rs, w 

CTPtwT 


ftfifllfl *Tt«tfta^ 


ft (is Is 4*i 


i i t 


Vi * 

vs I anajt * 

8 I 


<t I ^^tJt aiHfl 
i 


i I C4M t sifts 1 ftlisls '5TC'®, 

a'Sffc CTW ftlills 1 *taat^at 'SfRH 
wt c*ta, ’sia cart> »mjic4 £ ftliaia 

'at-lft^ 4t*l I C^H, 

H 2 + h -^-> 2HI (fts|l‘lft4) 
2NO+ Oj -> 2N02 (ftWtft^) 

* i ftliuM 'art'tft^ atftj^wafa 
$*ta aa i 

vs i alarm 'atafta^ awmft* 
*i5)«h 1W%4 atft i 
«mft*^a an ftta; *tftc<wa %na 

ft&l^ft *R I CWI « Jftflftta 
*rma hi 4a ftsam aPiw ftliau 

ffs ftjj ^WQ ' a (MR4'5 Mil 2 aa I 

2HI H 2 +I 2 
<t i ftfim- 

CW, 1,2, 3 ^voj|R aaI 

2HC1 (ftaftfta') 
-> 2 NO 2 (ftvsMfts 1 ) 


H 2 + Cl 2 - 
2NO + Q2 


i 1 <T4R ftfirna *tfhFm ca aa 
ftftawi cai»na aaararta 
maa arrea i ftfian m 

4t*t I CT*R, 

= kC n viJ'^fTCR C aa cshls '‘HUMI 

'Q na*iaRfttf*w *mi 
* 1 ft fin m aR arftr? m « 

voHilMM ftv£fl*il*l I 

vs 1 ftliii i a sa a*i ftfeiw wnan 
(%f%4 ftfiaia arcaa v i8t*i*w atft 1 
8 1 ftliaia aR ftfiata *rra arar 
srsffta aa 1 caaa hi 4a ftwroa 4\s 
arcai aUrca 4a sa aa ‘ 2 ', srtftata 
Hiwi acrca 4 ^ aa * 1 ’ ft* 1 ? area 
vqGic r i “iHjffW ftftar aa 1 

<t 1 ftftata ®a atan, ^j}t<a 4aaft 
T»a arcaae a^s arcai caaa, 

ho 


H 2 +C1 2 - 
2NO + <V 


■* 2HC1 CpI sa) 
2NO a oa= 3) 


b\s.*\ 1 ^*u 'v*t 

Zero Order Reaction 

R 5 »t t ca ftf i aia ata ftfiaraa aaaaata W aca at a#? ftlitirfl? «aaft ftftfc 
aaw atra, vsic4 aar w ftliat aaa 1 ^sca ftftata scaa ar®, 

riC! 

ftftail^aaia - - ^ = kxc°= kxi = k^ra ; 4atw c 


(5aiaa*tt H 2 (g) + -^-> 2HCi(gi 


ftftaraa cataia aaaKat 

_ 

[ ho = ale'll ) 


arcat atat ftaft^ ftftata afttaa ^auaia «aa ft^ft 1 4Itotq h 2 at ci 2 4a wnarta ^aa 
fttisifUs aia aa 1 v®ra 4 ftlisift *jai^a ftlisi 1 
yi a»a ftfiiiia ata gaum arm t 
'^Rra s a ftftaia affta't^ca ftoia ataia*t a^fta*^ ftcaaar <?si ai4, 
a (ftftaas)-> b (^<!?na) 

dwfts> aaatait t a mol o 

t aaa *ia wnait s (a-x) mol x mol 


























































<f ^ r Updated Bangla e-^oRCpdT)': www.Yacebool.com/tanbir.ebooks 

m 315, ftf535 A 43 Sft3ft5 33313ft a mol L- 1 43* t 3301 x mol A fl&lt ^ x mol B 
$<s,ntOf 3fo*F5 ^OTCS, ^51301 t 333 CTC3 a 43 333141313 (a - x) mol L _1 I ^543, 

dv 

ftfell l3Tl3 = ^- = k(a-x)° = kxl = k ($33) 


3t, dx = k x dt 

433 3§t53*lfl>£5 *i»)l < pPi'o 31^, 

Jdx = fkxdt 51, x = kxt + 33155335 5 
3^153*1 (1) -43 C33T3 t = 0 501^33 x = 0 33 I 501 331533 ^35 = 0 3t«3t3l3l 
433 ^ ^-MW 331533 $5C53 313 5^ 101 3lt, 


x = kxt 3t, 


k = - 
K- t 


( 1 ) 


(ivs.8) 


W543, «m 1 ^3T 5*1 Pl&filfl 3.13 i£3C53 *i2tasi31 
T3J 53 t3Pl^j t 

( I ) $sHkia war x C5Y 55 33T33 438. 333 t 

C5 X ' a c* 33T33 <iPk4i Ol3f^3f W3 < PflC*l 2fi*5 
333C331 (0,0) 1501 313 I [I&4 8 bo.'b) 

(II) T3J53 (3(5313 k'-43 455 3£3 33313ft 333 -> 

3T molL -1 s _1 513*1 •Hjn f^3t3 k =7 = 

4 t 333 

T3J 53 fa foil 13 $313*3 8 5^5183 5tOfl5- 
3I3I3H5 ftfoSTt 3. fof383J5 5333^ ftftuf 33 ^3J 
5013 fafom I $31*3*13^3 333f?Rt3 3t$t5TC®R « 
C5lft3 fa3*TC5 3lf33 3873^ C30l fifOf Of 

5lQff5 3l3 UlPl5 fafolft 3tfc 5t 33013 3TC3 fafolft 
3R33 3ft3$3 3t& 31 I 'stft<8 4 ft 45f& ^3T 53 fafom I 

H 2 (g) + Cl 2 (g) 2HCl(g) 



^O.'b 8 

X t CWf& 3 T I 


bvo.b-i grom ^ar P i f>*n 

First Order Reaction 

^f\®t i ot ftforo ^rt *rfi2i ^r^rnsts awt sw*r 

ftfifii ^c*i I ^ = kC 1 , C 4<pfE> TO RQ>*IC<m 2fWf^ WfTO 1 

$5t333-l> I 3l$(fil"nM C3$55l$053 ^T% faoit53 8 NaOgfg) ^ 2N02(g) +^Oz(g) 

1531333-31 C 12 H 22 O u (aq) + H 2 0(i) H *< a ql C6H 12 Q 6 (a q) + C 6 H 12 Q 6 (aq) 
ai fSf^ iicM 

433 53 fofoiffir *13 ^3*53 3lftffc5 S151H i 

333 53 fafo?Il3 3*1153*1 jJOt Picw?l 31313*1 3?l53*lfl> f3£31>31 531 315, 

A (R(535)-> ^«^im (B) 

313^5 3331311 i a mol o 

1333 33 33313H 8 (a-x) mol x mol 
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^ A awf^P qTOMI 'a' molL -1 I t TOW 'x‘ mol af?ITO Aaft B <5aaiW 

afjH'g 'TO, ^TO WtTO E *0 Rfoa<P A <^TS ainltiil AW (a - x) mol L _1 I ^(TO, W WTO 1TOW TO 

&aia ^jarca ft&aia am aw, 

jj=kx(a-x) At, (a^y) = kxdt; >TO1Wk A?T ft&TOAMI 
<flTO j i?la‘a‘in>ca‘ TOI^PM* <pca ai^, 

J (I^) = Jkxdt 

At, - In (a-x) = k xt + TOtTOR-jpA . (1) 

4 TO (1) TOAftrow ata^'rosro t = 0 ^x = o af%w amtTO, 

-In a= TOFPTO3TOS 

4 TO wpr $awm ^ to (l) to?#tow Aftw airor to, 

- In (a - x) = k x t -,l na 
AT, kxt=bia-ln(a-x) 


^kxt= *n — 


AT, k =T xln ^ 


^t. 


, 2.303 v , a 

k = t X lQ gi— 


( 2 ) 


<y(l»$. GWA Piti^ls AM *iStasA | 

'simm ♦ift fa&awa atafsfA totoiw Co >rot t *i»w awa atohaie^ c ami a^ta aa, ^ro 

^ ^ i 

(2) W f*)Wltf'»lW'G CTOI TO I 
2 303 rv 

k = — 1 ^— x log -q ; 4TO Co = a TOl C = (a-x) 

3TO TO ftfcm AM UAt^PA ftTO •^?l<W1 e t I 4 ^a^lfDia 1 Pia^cAS SPFH AiTt TO * 

, 2.303 , a - Xi 

“12-1! lo ^a - x 2 

iTOtw, Xi x 2 TOaro t.! « t 2 tow afihl' 5 '® R&titTO w 1*1 la atoimm afiiTO 1 

^NS.fel SOT frq f *l4gj 

Characteristics of First Order Reaction, 

aro to Rfoiito fo*ifD Scoawiai laPiaJj toai wto, , 

(i) aro to Rfoai aawt toj451w cm aa at i *"■ 

(11) aTO to f^ro'a^froatro ataftA matoim'S aa f^a aw At 1 

(ill) aro TOl R&ala AM 55 a Rliaca^a MAAfiAM 'BAA l*i'6*i‘iH TO I P)R4» AtAAtiATA k-*AA nM 


I.. , , , 2.303 . Cq 

55 atw 5 1 AMA, k=—^— x log ~ 

aro to ftfeaia £aPt$jAJjCAa aro * 

(i) aTOTO ftfoti l TOTOtTOjfelWCTOAAatt 

ATO TO Rivals AM 5ac<pa ->i»itasA CAIA ANal ^flft. 






#' 


. 1 , Co 

k= t xJn c" 

bv^ = kt; At, In^ = -kt 
MT, ^- = e _kt AT, c = c 0 xe _kt 

c o 




[•liRTw c 0 a*i ftfrotro awfSRs totoh <rot 

cFit to?i aw arorar 1 


«: W MR 
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ft&UI C1B BM BS*I c = obpsbcb I 

C o 

. 0 = c o xe “.BT.O^ 

Bf. e kt =^= oc (B^B) 

t 

k B 0, 'slS. t = « (B%1) BIB I B^R 
B^tB falilll BBt*5 BIB I CBtBt ^BtB iflB 

M %ra, smb wn ftfeBt bbibi B^tetiB 



Bt ’Ifl^'olc^ CM Bfl Bt I [f&at * ivs.^] fSai >«.«i t swb sb Riftjna wsrofo i 

(U) swb^m ftf&Bra ftflftBct cbbb jt so% B?Bg bbm btct «otw% 

BBB B<fa folifllfl Btf|B dNf*n> b»i»iIbIs f^B BIB Bt | 

arere fafr m bb bbb bib cb fflferm ft? Btf? *iftBt«t faOn* 

f'tJtHR'B BB, (BBtB Rtfa Blfo w*rt> BTC?) CB bbhib fatifllfD* B^RBt BffI 
fclffBJ, CBR ftfe BIB ftft MIBB B I^B $<WTIB 
BB1B tUBlir^iB JUIIIW ftfeti f fl M Brft^ BBT 
BBI tj/2 BlBf m*5 <wl BB I 

BIB ?ft, SMB SB RfoiiW dlTim tj /2 ft*fa 
«m« BIB I ?BB X = ^BIBI C^HHl, 4 RBIB 
srtBft? BBBiart a «0B x-<fl 

BWIBI 4BB SMB SB f^BTB BIB asi<w >i5)«mM 
2.303 a 
IBBB k=— 7 — . togr-~ 


t ■ ■”=’ a - X 

a 


BBBIBJ, X=2 >Wt = t 1/2 bIbwi BWBIBIB, 

2.303, a 
-log-- 



^1/ 2 =_ 


a “2 


„ 2.303, „ 

^1. ti/2 - k lp g 2 


iU t I t I «5t I t I 

2 J. 2 2 

BBt -► 

ft® i«.b- * BBB ftfolM (JB*) 


BT, 


tt/2 " 


0.693 


= 


[ V log 2 = 0.301] 


(1) 


5hI 3'5'® ft&BtB •'i5l^s*t (1) Bt, Ml?? 5'1 J i»'i>lW SpfMBTB BB CB, tj /2 BWft? BBBfilf a <®T 
$*IB Ws3)*i BBI 


'BIBIB is.tr B1 f&ai v l4<^ e t BIPI CBBt BIB, Rf^JJC«WI St«lB Btfa B*B^ W CB BBB 

BtlB (ffeaprc® bB t 1/2 - 100 see.) f^B ^ BC3 BBB BUM 

(f&iBBt'* *B t 1/2 - 100 see.) >BB«. «I<1 5 IC^B BC^BS BB^ BC® BBB BTCB (ftai B VS vsB 
tj /2 “ 100 see.) I SMB 5B B^lB, BtW I 

SMB B^B RQ>«lu (1) Bl B^B^BB f^BB BCM, C^R SfB^ BtlTSCB 1 mol Bf^BIB 

CBBB 0.5 mol BQbICB Bf^ e M BRIC® CB BBB B1W, ^ BtB^CB 0.5 mol PlfoiW4 

0.25 mol BQB'S ^0* BBB BIBCB I tfl^SICB, ^ RR4J , aiU<'ot»i 0.001 mol 0.0005 mol 
Bf^5 «W« ifl^BBBBMCB I 
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ata mftF afcftaj i 


tfvsi 


(ill) etaa fs ata $sf starts diFiFa fc*la ft tia^a as i *, 

SWa Fa ft&nls ata iJSCFa ■ / t5)<w*tf!> ^*1 ? k = ^ x log '. *flW Al^g'o a ^ 


FWfl> 


t ° ia-xj ■ " - ^ a - x 

as ^ assigns i csaa ’a’ 4at ’(a-x)’ catsra saatana F^sr® i ^satt 4S cfis ^ff cat »ost Fft 
<flFft ^t^ut aiai i Fit asa Fa ftftan? ata gsiFa ata faliawa saatana ‘Afcfs fcsa ft^Sa Fata 
an satstF, F$aia >4FF.' t jjrtsjsaF iSFCFa n *(*t;^Fstt 


k = 


2.303 


log 


na 


n(a - x) 


2303 , a 

-r~ lo er- 


ww^ 'flc.Twi ftto cswa a fa s^tFasft ass Fa ftfifttis ata s?ws *pta sflfFsws 

a^s» Fit R&ncFa saaian sfts^a Far aws ata vh FSftal^F sifw i 

io.bo i grvm 

lhrampiM of First Order Reaction 

sitiSiww w^Fwrtwa facsraa : asa Fa ftfasia sscro st^ ftf^ as N a c%<« 
ftwraa i artifrtwa cs^FFit® (N2O5) >flFft fcstft *Fn>FiFia Ffta ssrt 1 ftwfit Fjiftcss e Sts 
saFffat stt% Fs*ms isstgtsF csaa ecu «fl 3 %$f Fs^fts, ^FsiFcat ftwjs Rums stwFS 
fww 1 

N 2 05(g)-»NaQ|(0+£<feU ^ 2NOa(g) + *0^ 


*oi% sistiffis n 2 Os *oa ftwma w« n 2 q 4 ?=*. 2 NOa ca% sisjrs»tia ^ft> an sw Fta 
sftftsjf iflF^Fffia 1 fw ecu (fi 4 s d 3 ?tiFisit®) jtscf 4 Rftiii stsftF Faw ft&sts ata F*osa 
Faw Rina cFia ^•yf^ata asjfta aw aa at 1 cFaat fcsssj n 2 o 4 e NOj siscf as <aat 
Fftiwa ft<fF aw sjcf 1 ^fsrRI^i sacs fcssjj Fftiwcsa FisFa caw ftfonia ata ft*fs Far as 1 
ftfiana s^itFas wcf cast anus, 2 mol N 2 Os-^a ftesmss fw 1 mol Ffttwa^wsasi 
FFiaa 'S'Wjj Ffttwcaa FtsFa ftwtftrF N 2 05»aa saatana sst^stftF aca 1 

f$k 2 n 2 o 5 -> 4 nq 2 + 02: ftfosta ata - k x [N 2 Os] aft ca cfh ass t-wfcssa Ffttwwa 
Fta®a v t «aatftftan cscs ana FtsFa v. as, Flaw— 


v_« a [n 2 c% >aa snaftFsasiani 
‘flat (v« -vj a (a - x) [ t asaaia n 2 c% inaaaaiar) 
i^aa swa fs ftf^sia ata ^awa Ftataa a^taaica Ft^atftF ata sftes fts^ca wat ata, 


, 2.303 , a 

k=^—xtogT— 


2.303 

^.k = ^^log 


V. 






t ~ ~«s (a-x) "• - t “« V« - V t 

*tStFts sft»F FatFwa ft%w cast ata ca, 35°c Ftasians ft&sia k ‘fla ata 1.35 x io -8 
(s- 1 ) aa 1 f<$k ia Fa ftftana a^tFaa aw k = ^;a ata as 1 Ft$ n 2 o 5 <aa ftcawa ia Fa 
ftftam _ __ 

Fft N 2 0fe ftcama ftftanft ftcsiF ift catftF ftfesta atatca ac51 Faa ftftana ata ft^taF 

slowest step WtftF ft^StftW 1.0 mol N 2 C% ftfeSF «ftCF I 

N 2 0fe -2^ N0 2 + NO3 

fact 
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*4144481 WtH<94434ftfotft43^ 15 min fali«lfl>4*14$43 

l UT. C4t. * 00 ^ 1 

4*iNH t kI^c,'®, t l/2“ 15 min 
3t44T 3tft; 844 34 RQ»i)W C3C5, tj/2 1 


0.693 


,\ k = °- 6 ^ 3 _ ° ^ 3 _ 4.62 x 10" 2 min -1 (*34) I 
ti/, 15 


, 0.693 , , _. 

.*. k a a/\ s 1.7325 x 10 s 


®tK<H 9 1 C3T4 844 34 ftf*5l4 31^3 4flNM 400 s-8 Pltflfa'i *4 I ‘P'otH 4W 

413 83-3*4t?t 441 * 34 ft* 4t3t4? 1 m. < 3 . *o<>s ? 4t. <4t. *ooos 4 . <m. *0041 

44t*it4 t 83413 , t 1/2 =400 s 

'smwift, 844 34ftfem4 t 1/2 =^^ •• *■“ 4oo 

R&idfl •iflc® 44^444130 a *C4, 83-' B i4>»ikTl 441^ 4^1*1$ «rFPT?T 444 444W *C3 a/8 I 

34r {a-x) = a/8 

. 2.303, a 2.303, a 
mmmft, t=- F -k>g—=.-^iog w 

. o 303 w 

= 1 7325x1O' 3 108 8 = 13293 x 10-»x0.90309= 1200 s. (&W0I 

*41444 %i *31*844 34 ftfrirw 3o%43ig*4eoftftt*i *3 ftfortfti 341 ^* 4^*14 

3*3ft4ff 341 n>t. ctt. -* 008 ] 

44I4W I '34TC4 x = 30% a = 0.3a, C41* 444, t = 60 min. 

^ 2 303 a 

AM 5 ! »»i ft&4ta *14 ■n5l < ps*t ^t's, k=~~r—log _ 


4T,k = 


2.303 
60 min 


lQ g ITT 


0.3a 


;4t,k = 


2.303 
60 min 


10 2.303 x 0.1549 


tog~7~ = 


60 min 


• = 5.946 x lOr 3 min -1 

-np ^^x fc^ mm-> = n&ss nan (*n) 

— 41 *3f* V4 3*1 Rlinlfl 8Wf*k»344413IT 0.6 mol -1 04£3 0.2 moll -1 44413114 AI4 
5 min '!»(* *llc*i I ft&4lffc4 AM 543 3® ? (4 C4T. *oo*, C4t. Aobb, 4. C4T. Aoio] 

SJ^4U5, 

ft&4E39 8t4ft53 444l3Tt, a = 0.6molL _1 
5 min 44 444l3fl, (a - x) = 0.2 molL ~ 1 
C41*444, t = 5 min, 
ftf3£4t4 *04 543, k = ? 


44I4H t 844 34 ft&4M 414 54C34 

45)34*1 4E3 - 
.• 2.303 


t 

2303 


, a 
xlog-— 


a-x 

0.6 


e 


=—g— xfog = 0.2198 min -1 ($34) 
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(too 


•WH 38 * c 51331513 cci* 31*053 "*{1 $c5ic«m c*t$ 5 wt$ 5®3 333151 

5PT C*f55 55 333 31*154 ? <& 'fiMVkls k = 1.35 x 10 " 4 ar 1 1 l 3. 531. ^oovo J 

^Tt«ftH I <i!*lt53 x=| , k= 1.35xlO~ 4 s -1 ; t = t 1/3 = ? 

333 5*1 313 • > l?l < M e t 5355 *11$, k = — t— log —~ 


a - x 


51. t = 


2.303 


* 1/3 = 


k log /T^x 
2.303 
1.35 x 10 


-iog- 


2.303 


a ~ 3 


a 1.35x10 


34- log 3/2 = 3004 s =50.06 min 


.-. 333 = 50.06 min ($53) 

| i35fl> b3 5*1 RIS»sl*i 55*15 ’ll^Hl e t R&44 ftc*llfor® 53 300 wi4C!» I 555*1 *13 

[5. 531. ^obb,^. 531, ^obo,3. 531. ^oob»] 


>$ 1$&3553 <55 5$3tl!3 31553 ? 

331313 1 

ism 5*1 Plfiillfl 3^133 *lfl533 t 

0.693 
tl » m k 

0.693 0.693 

k_ ~E^i— 300s 

31, k = 2.31 xlO^s" 1 

8335*1 313 4J3553 3%R!*t * 


k = 


2.303 


xlt * (I=tf 

a 

a/8 


*13355, 

f$&3l3 3%[,, ti/ 2 = 300s 
ftHs3l3 313 335, k = ? 

813^5 33313J1 - a (3GD 
133533 *13 33fr$ 3155, (a- x) = ^ 
35315%! 333, t = ? 


a 


2.303 a 

31, t=—xlog £75 ; 


31, t= 


2.303 
2.31 xlO" 3 


x log8 


n ono x i q 3 « , 

31, t= 2 31 x0.90309 = 900.4s (313), 15.01 min (313) ^531 

$3133*1 bo I 25° C 51*131513 3t$5$t553 5*I$3W1$5®3 (>53l4CH3 3$!^ 3400 min I (1) 
ftfallin>3 5t 5 *Tf ^5 ft fetfl 313, k 3 (ii) 1^313 99% 3*3^355 55 333 5153153 353? 


331313 l (1) 333 5533 38313 


Va* k 


0.693 „ , 0.693 „ , 0.693 

^’ k “ t 1/C! : ^’ k_ 3400mln 


k = 2.038 x 10 


4/2 
min" 1 


#' 

[•/ t^= 3400 irtn 








(11) 99% ^0*313*3^ 358 x = 0.99 a, <53153 a = SfWf5l5 *I%IM I 99% >1*H^ 38313 

2.303 a 

33355 1(99%) 1*181313, t(9B%) = k lo 6 ( a - 0.99a) 

— log 100 = 2.26 x 10 4 min ($ 53 ) 


2.038 x 10 
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$ A t** A ib I 48° C 'ftMUWIfl CCL,4 N a Ob 4* faMlW C*CA PlilflA Al1»t At«At At* t 
i min 10 20 “ 

AftlWfMd ART5A (L) &3 11.4 34.76 

owt« ct, Prf>«in» <3AA *aa* I 

AAtAtA t 3AA ^CA* ■n5l<w*t fAA^A AC* t 

k = 2,303 x i og _i_ ; ^ WT>k= 2^03 log _Y=_ }k= mm?m $*** 

(i) aj^TC®, V. = 34.76 I A*A t = 10 V t = 6.3 
2.303 34.76 

k = ^0~ lQ g 34.76 - 6.3 = 0.020min->. 

(11) AIAI* AAA t = 20 ’SAA V t = 11.4 
2.303 34.76 

•• k =^6-^ 34.76-11.4 = 001987 111111! 1 

CAAt CA, a*A *W k-4* CA ^ AtA AtA AT AW ^1*t at* AATA I ^®*tl 

ivs.b ^ i ^r*r 

Second Order Reaction 

At®l t CA Pi!i«l*i Aid wl* Al4 st4i) At fWt* A1WA AAl^AlfaW A* 

WAAt CA Pl&*lfl At* fa^**** AAAtSt* AAl^Atfo* A*. frit* V* Pi foil I 

AW I 4T¥G* , = kC 2 

fc*tA*A i 1 2CH 3 CHO(g) ——> 2CH i (& + 2CO(g) 
anfifoArffcAiA® ftwa 

$AfA*A AI CH 3 COOCH 3 (aq) + NaOH(aq) —» CH 3 COONa(aq) + CH 3 OH(aq) 
ftatAn catfart* aiifttEt 

frit* »A frfr*t* At* 3*W* AtftfrW «WA 

R'Slfl ®A v Hft> ^’a^lCJW Pifofllfl AfAJ 4C*M AAt At* I CAAA, 

(A) ft'it* 5A Pi(i«l« 4Wfl> At* ftfr*4 *14W, AAA 4* A§fa**t I^A^CA WAt At* I CAAA, 

2A (PI&I4) —> «<tfm (B) 

snafiw AAman * a moll^ 1 o 

t A** *1* ’HVInl I (a - x) molL -1 x molL -1 

Aft A-4A atAftw AAAtUT a molL -1 4*1. t AACA A 4* x mol $!ATCA afrtS A*, At 

AW t A** AC* A-4* AAAI4I AC* (a - x) molL -1 I AA4*, C* C**A t AAC* ®*fr*t* ^j*HAtC* 
RS»«l#At* ftw^ci WAT At* * 
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<xa 


^ = k x (a - x) 2 

(T?V = k xdt 

$*tOEJ ■n»i) < wHt < P J iMI^I*l's *ft$, 

V^= ,kxdt 

1 


TZZmZ^, r, ~ (a + x ) n+1 355" 

(^T«n?H^niJ(a + x) n dx =-(HTTT x_ dT 

(a + x) n +1 


(n + 1) 

- vi-2 + i d(- x) 


xl 


4^,J(a-xJ- 2 dx= [ % - 2 ] +l) * dx 
(a-x)-i 




—- = k xt + 


a - x 


" - 1 
= (a - x) - 1 


x(-l) 


^tsr t = o, x = o ^ i fS'Htsw <iPi« ‘ p n > s?rr ^uti. 

^ 

'5R1^*R 4 "JTR fciww *ft$, 


rh - kxt + ; 


kxt = a"^"x “a ’"• kxt -£irhg s "’ 


. 1 v X 

k - t a(a - x) 


*i5l<wp|$ ft > Sl<l •*( ftliiiIn *i5WiH I 

(«t) ft^n Pifttil* 'gfl» «ttW, «<Bf C*PH, 

Aftfol* + B -> 

* a mol b mol 0 

1’TOWS xi-i*4tajt t (a-x) (b-x) x 

*lft A « sfWfifa WITan a *9 b molL -1 'W. t ft&lR x molL _1 

wnatt 41*1 *n?r, 'oKc*i pwt *iw i 


^ = k (a-x) (b-x) 
dx 


(a-x)(b-x) -kdt?T * (a-b) 


b-x a-x 


dx = kdt [ 'JfKft 5 * ^fWT ^ 


I5vj >i»lleft's <pwi *tT$, 


(a 


j_,f r_j_._i_" 

-b) J [b-x a-xj 


dx = J kdt 




^t. ~b hln(b-x) + ln(a-x)] = kt + ^nwia^ (c)^t, i ^In^-^ = kt + c 

$ < TC?R ■n5l < ps(.*l Rfouls t = 0 >*TO.x = 0 <iPim *ft$, * ^ hi c 

iir»R •flS'STH'Siwn 'i5l < wcH sPim *11$, 

1 ._ a ~ x 1 . a 

iTb ln b^;- kt *irrb ,n b 

,, ^_1 ., a - x 1 , a 1 b(a - x) 1 b(a - x) 

?I> ““a-b ta b-x”a-b ta b ?n * “"a-b fa a (b-x) ' k- t(a-b) ta a (b-x) 

^ a + b-> etfta I^Shr apt** 
















































(tVb 




$>d rmo^r 1 ?ptrh—spr *tij 
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Other Examples of Second Order Reaction 


C*) ®i%i Rc«iIri t 

2N0 2 —^2NO + Oa 
(*t) a&ualtR*i '=(lc«lv»l^cv»s ®t%l Rc«il«r*i t 
2HI ^H 2 +I 2 


W) AteahlWR ^IcuM^bsd ’WKRR t 
H 2 +I 2 ^ 2HI 

(r) «tfafa^R RtWieM t 

H 2 +QsH 4-K^He 


i vs. h i f^Stn f^ri^?rf?r ^f^trr 

Some Characteristics of Second Order Reaction 

5*1 fa&ala c^on Pi cal'® ift> 'aka. I c*l*H , 

0?) ftf&RR Rffc® Mto ®sor fafoirR 2A-» »a* crri*) R^ni, 

ffliawa dNfW aaalvflla I 

Rl»ral RlPl, R fallals RR ^c<Ml *i»i)wi i 

, 1 x 

k "t x a(a-x) 

^T> t=j^ x a ( a _ x ) 

ti/ 2 fRT R*fl$) 4dt.® RCRI 

R®dR, R RRSR x = g RER l Rftala 

Rt*f® RRCR a dR Rtfo x-d *lf?W® acd1 

. t l. a H 

tl/2_ k a(a-a/ 2 ) 
t . 1 a/2 

W = k • a 
a * 2 

. _I a _2_ 
l i/2-k '2 x a.a 

tl/2 “k a 

^1/2 oc — 

r4r w 4P i c*i i rh® i * i ri r^ snRftR rtotr (r4r a <$?) 

RP®H,RlfciR*CRI ®RR R&$k*M WMI R®5IR *IRR^I??lRR ®® ^ I 

Iota bvs.i P'S)*! <$R R&als CRCJJ R^t^ SfRH tocr I 1&<H iR.i Rt d^tST*t RRIR c^tt 

RR, f^fe><k*M SWR RC^s (R$K |) RC® CRRRR RW (ffclRC® 50 see.), faSta Rtft®a RE^F 



f6at t fafto sa ftl&ito r^ir (jpR an) i 


(R^ta| ) RC® ■ J RU RTFt RtRT CRl 5 ! 4RtR<PlC$d Rtfo R*Rs[ RC® RRR Rfc*t RtERt CRft I 

(R) Tjfl» fofev* RWfg Mfa *OR ft fall I ®RR$ em *OR RCR, RRR PlVfc« C®tR 
ftfalT* R*R Rl*W R®jPl4 RlRM I 

ift R>jj P'S)?) Rivals aid iiacTO R^tRR*t at'R. Pia^R t 


k = 


In 


b(a - x) 


t(a-b) a(b - x) 
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dwmPto Mtefanji 


<f\M 


33t 313, a»b ; a»x 3C3; ^53R 

b 


, 1 . b.a 1 . 

* ta ^ a(b - x) ta ‘ ^ 


b - x 


C*1C5^a 3TC3, 31$ k = | (n ^3 — 5 C< l 

3^43, uictwi f^lU 9C^|fl Pi(i«l fiW3 33 «iynH 3st5 I 

( 5 ) f$£tu 33 fafaiito V* 553 k -43 433 

1 x 1 molL ~ 1 

C<JW ^’ "t'a(a-x) = 333 x (3331S1) 2 “s x (molL - 1 ) 2 


L mol" 1 s _1 




$31535 i^i 43 f&iii 4 P1RH13 Wrfc 43 fl> ftfto33ftforraat 3 f*w 3 wrist 333 o.2m 
^543 43 351^ 10 wits 551 ^H*llml 0.1M 5,1^ 3'® w ? [3. £3t. 5oo8) 

33I3H ! ^ 5131 R'Jlfj f<i(3ill3 c^fwi 3^, tj/2 = n- 

K. X 3 

aWfsfaWiran, a = 0.2M 3P1 t 1/2 = 10 sec 33 


k=- 


1 


1 


l l/2 


xa 10x0.2 


= 0.5 mol -1 Ls _1 


3MI3 Sfl3P®3 3331311, a = 0.1M 5.(51, 

tl/2 ■kx~i = 0.5x0.1 = 0^5 = 20s( ®^ ) 

$51535 i a -> b ftfimfUfl qwv t s ra f*ra^*r 51*31 rts? awft* wrist 

0.01M3OT ti/a^t 200 3MI3 413fil3 353141 0.03M3313C3 t 1/2 53 67 w(^> 43?, 

dwf*i4 wrist 0 . 06 M 331 5ca t 1/2 53 34 ctw® i 33 43?fafafli 313 fMs 33 1 

331313 s 31331 ^iPi, 333 3C33 5c*i 35rg. 55^1 aj| c 3£3 cwt 313 c*r si 
33 ft, >a ('0'iR ftfestft 333 9C5A 33 1 

43fl> RiQ>u<p^r^\® |qvs)ij 33 ftfo?Tt3 t^wi ftfcm 1$1^1I£33 4Mfi|3 3331S13 *i*il*C’llfa^ 


ti /2 «-; 5T,-t 1/2 xa = ip^ 

(1) 43 C5Z3I t^ x a = 200 x 0.01 = 2.00 ' 

(ii) >33 C5ZS t 1/2 x a = 67 x 0.03 = 2.01 
(Hi) 43 C*U$ t 1/2 x a = 34 x 0.06 = 2.04 
ww.^ti /2 x a 43 3M*Jt*ll U33, 4fl> 43fl> f^ala 3W3 R&fll 


<? 




# 




^1313, k=r 

L 


l 


1 


1/2 3 2.0 

k = 0.5 Lmol" 1 sr 1 


= 0.5 


$s ms m («)-«r 
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i vs.i v» «m 2F*T 

4 ?St t 54 44 ftfom 54531 814444 . < 44 tfa 4 f$fo 4544 4 ?W 43 45^8 fafoffc 3 fo <334 

4544 44 ; 4154454 43 >44-^3^14 f 3 Hmt 44 t 4a i «a $4 ftfamt 54 43 334 44 OOuio aai 
4 a i 


$31443-* i hci-^ji $aPafarc $f-ffcft 4 t 3354m? atft-faafos 454 $ 54 ra « lEftire 

44 I C 12 H 22 O h + H 2 0 CeH 12 0 6 + C 6 Hi 2 06 

3t^w 4 $T;-fkft jjFFra sjt^w 

453 Rfoata $1445, - ^ = kxC sugar xC h 2 o 

4^13 RI&«||5<1 44 = 2 4Q4t4 431 I 3^5354 # 44f& 334 4544 f$t^41 I 4143 R&4lf5 
®^lil 413J54 7 K*)f!>'s 48414 >44X. ft&41 4t3J54 ' a ('0jl44 a(1*1 4^414 41414 14^414153 HlPis 

33413114 '5c«4C4t<U 5413 3^46? 35$ 411 >44af4 4^f 41$ f4C?f45 454 53538 31^14 4t53f44 

■spRtat c H ^ 0 am Paa 3154 1 4iam 34144 %354 414^4 hci >44 444WQ fata 3T54 i .^saitam 

414 R& 111^4 414 4^4, ^=k'xC sugar [vkxC Hj0 =k'= 41544ft ^44 ] 


4^«, 1^441 334 4Pi4 aftfwt 43443 4454 i 

$31443-$ I f$«n$3 $3153154$ <IP$IUM 4ttf-f$55l43 l fajR ^ 4141 4?&T544 4t^-f^3(4l 
4Vll4 af^Pf^ 54 41 aft41 441 W 44 411 443J dpfcTOHI Hl$-faS4*t RQmlft 3ftm? #1554 

$afta 1$54 3 *pnaa 441 441 5443 0.05 m hci 44 ftaPafoc^ ftiat$$ $ 31531545 $* 


3<3l$4 44 * 

CH 3 C 0 . 0 CH 3 

fo rcarc at 


+ HO-H S± CH 3 COOH + CH 3 OH 
$3t53lftW 4Pl<5 ft«tl44 


3§l4*3 454, f$l44lft 1^5)4 4544 453 $538 3^5354 >4ft >$4ft 344 4544 Pl&fll I 54331, 
45453 3414544 (>#1544) 4441311 y i fiHEfo 4154 >541 3lf3 '*& #4 af44T53 3^413 4154 54, 
ftHmt 5*14 454 5354X3 44 44413114 5®43 5414 $54354131 3&4$3 455 411 3lPfo 444I3T1 P3* 
3154 I '^44 ftQmift* 3f%543 54444131 ftf31$3 $31541545 (#fl4)-44 44413114 $34$ Pl$4^4 ft3t4 
4f$ 334 4544 3f#RJl 43444 454 I >4 ft&illftt* 44 334 44 454 I 


44 334 441$fo4l4 415411^ $3t443 I 

cos + h 2 o (#%) > 

4l4Pj»l 7 il'l<pl$>» 

CHgCOOCzHs + H 2 ON^) > 

$3$»I 

(CH 3 C0) 2 0 + 2 C 2 H 5 OH (#^) -> 


CQj+H 2 S 

CH 3 COOH + Q 2 H 50 H 
$3TCTlft4 4f5rs $sTPl»t 

2CH 3 COOCa H 5 +H 2 0 


'414 '4l?Tt Wff^54fl?4 IC«« f^CSl*l c t 

4 Pi vs 34144 4141 4Jl1®l54f54 >5 , $1544 41^ f^5943 4454 f4^4lf5 334 4544 44 I 1^4,414 4141 
3!^ 145343 4454 PQ>JilfD f$^4 4544 3f#4Jl 3^443 453 I >45453114^4115 Pn^3 t 
CH 3 CO-OCH 3 + NaO-H-x CH 3 COONa + CH 3 -OH 
>au i PnW cmferrm 'au i Pirtt fJwm 
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^R ’ftt’ft i Rifas «itftw> 'siJiftcfcc'lR ®r^ g?«t ^ rRsth NaOH 

g^*ra Rtw ftfsrs fwR ^miarra rnt sr i 4 rr f^r$ rjtcir gwia rtc«i 

'RR^fr fim §f$tR to srh hci rri Tjtta>*R w rr i atorai 4J4$\* 4ltoR '3RF5R 

NaOH 43 *ffont«R RRR ^<5. (a - x) 4R RRR I >4ftoR SiRto 'smTSR WTiarf a.^ RRR; 
^5RK t RRtU ‘ilPlC'&il '=(I«'®'1 V t >*Rt ilNf»l<p 'RTCF5R V o RtR x = (V o - VJ liRtRR iJR^ k RCR iRU^t. 


, 1 x 
k =t X -i(i^ 


_ J x V °- V t 

- t X V 0 x V t 




$rr?h )> 8 1 rrr cumm rrrrtr NaOH « ^ r t fiufrfr i ^tef Pii:nt«R rr 

TOT *R 25 mL f^f^ill £|RH HCI RRt $I${5"M T5l1»t 

*rt«m c*m i 

TO min 0 5 IB 25 35 

mL 16 10.5 6^25 4.5 3.62 

SRH ^R CR, WislIU ft's)* ¥CTR RCRI \. • 

RRtRR t R'S)*) 5R RR RIRRR ^*ts SfT^ RR HR5RR RM iiR- 3 ^*? RR 

'olR(.*l Rtelfl> faStR ®c»R RCR I f^ftR 3TCRR RfoilR RR fts >t5l"M*T R^Rtfl TORT RR— 


CH 3 COOCH 3 + NaOH 
a mol a mol 

(a - x) mol (a - x) mol 

x 


CH 3 COONa + 
0 

x mol 


CH 3 OH 

o 

x mol 


k _l. 

K t a(a - x) 


1 V„ - v t 

=t x „*. ... ; ^'TTCR a = V 0 =16 mL <4f^50R*t I (a-x) = Vt mL >4^53R*t 


t V e xV t 


RRR 

(min) 


4 P 10 M RRRtRt 
(a-x) 


RJRRT® 4^5 
x = a - (a - x) 


\. * k 

t a(a - x) ~ K 


1 

5.5 

5 ‘ 

16 x 10.5 

1 

9.75 

15' 

16x6.25 

1 

11.5 

25' 

1 

16x4.5v' 

12.38 

35' 

16 x 3.62 


5 

15 

25 

35 


10.5 
6.25 

4.5 

3.62 


(16-10.5) = 5.5 
(16-6.25) =9.75 
(16-4.5) =11.5 
(16-3.62) =12.38 


= 6.55 x 10 -3 L mo -1 min ' 1 
= 6.50 x 10" 3 L mo -1 min -1 


c? N 


<$> 

= 6.39xl0 " 3 L mo -1 min ' 1 


= 6.11 x 10 - 1 L mo -1 min - 1 


>4*R RjiR^vo k-*iR RR ’IsJtaM'© Rt*fj ^<i<p, wR R(iflin> ft^tR #*i Rlitil | 
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SWT ’3T3J 'G 

Comparison of First & Second Order Reaction 

333 ^3 e 3313 Rd slPi-^l^ -<pc<I 'J33l ^31 33 I 


ft333*^' 


<333 


fafeiri 


i i ft&3i3 3i3a3*,k* 


3. I 313 

S 

V91 ^1^, ti * 


s,k =T ln Ti^5 

2303 , a 

=_ 1 xl °g(i^j 

3 I 5pm- 1 CT33, s" 1 ,mln _ 1 


>1 k = T 


«i 33311313 eistfSw *nt 33 

$33 R$3 3CS 31 I 
tl 0.693 
2 ~ k 


t a x (a - x) 

„ 1 1 
,n 'i^ =kt+ i 

3 I 33301- 1 333" 1 C*133, L mol" 1 S" 1 

«i 333013 ai 3 ffo *rrc 33 3 j*siq 3 ife*1 

ti 1 1 

2 k a 


si to 3twwnart 

3f^r$3 t 


si t 43 m* log j iT ^j 
333 EsR^jmw 513 313 i 


8 I t 43 3TC3 

> *mn 


i 


(a-x) 




^vs>.bn» awr 0*3* k -«u?r 

Determination of the Rate Constant k of 1 st order reaction 

(i) «w*r atturn < 

333 3W ft&nlfi 4.M ,, i 5)^*1 33 f^n t 


. 2.303 , a 

k = —r—'log^T^; 


3331, 


k = 


t 

2.303 Co. 

r~ l0 g^: 


'jwslt lft>S C3 t3M 4^Ffl> 3J3alfl 3d 333 3*1 Rliflls k-43 313 3iTt 3131 

$3533 a«m 3 ^* 33-43 crot sn3ft3s 33301 a 43t t wn ft&ut-w 33301 51^33 

3^31*1 'x' (WC3 ftd -nRCB??. k 43 313 &3M 3?H 3T3 I 3331 $*TC33 R'Slt) *i3l<w3 3T35I3 <rao® 
3t*i, CTC3CB c o , c 43t t oetc*l Pi os 3d 43t 433 313 $\J J l5l < wic < t 3 P 1 W k-3 313 f^h <wcs 3d I 

(U) c*wf&<s *t* 3 fa t 433 333 3 *i R&313 •a.iri 3 §fo 3 *fdd Pitied 3 if®fd <m 30— 

, 2.303 , _ a _ , a k _ , , , , k 

k = — xlog lo giT^ = 2363 xt ^t.-loga-log(a-x)=2^03 xt 

’ -k 

31, log (a - x) = 23Q3 xt + log a (1) 

2.303 c c ° k - k 

333T, K = - L j—x log^- 31, log—= 2.303 xt; 3331, log c = 2^3 xt + log <*> (2) 

31313 $’ll*lv5'» $'53 3*Jt33*l y = mx G3%1 33313313 3ffa3«l 33 I '5lt 333 t-43 R’l^lcs 

a C "__ __ k 

log — _ — 3331 log- »fl3 C*l3 3te3 < MC* l i C3 333d31 3TQ313td ^513 313 313 2 ' 303 ^ C3d 

33W^ k >33 313 ft3l3 3*313ld I 
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<?8i 




ftat ^vs.io i log—-— , log — 4a fo'iSlM 5t*m •, Ifei logc 5t, log(a-x) 45 faiftcs ’nro 

a. ~ x c 

Kiwi'S 9 tf§fa^5f£Fl OT^tT <J|*J, 
log (a-x) = - ( 2.303 ) X t + log a 

l 0 i c =- (^ 63 ) xt+ 1 °g c o 

'^K'S'Sfl *i5l«wj*t y = mx + c CS% 'whwHIs *1 *1) <WH 1 

'Sifil'Btf *l3l<W c T''a( , l^lC5 log (a - x) «tf, log C <43 ft’llk'D t <lPlWl (>HfD<i| 'a|'wp*l 5C3 31*5 
’ i ra»rerffin?m 2303 1 srh5m <**•* k <sra *rm %tr 5*t m i ^s?ni w 5*1 ftfanrra ^ra 
$p5 3*i 3if“t 1 


f^rf^rmr k-»frsT 'arr^r Pi<*i 


Determination of Rate Constant of 2 nd order reaction 


5*1 fallals ^13 ■'i»fl^s*t 3*1 l*i i 


k4 


ta(a-x) 

x 11 

kt = a(a-x)“(a-x)"a 


■3#$ nwiiffi 3*1 * 2A R&114 

sfwf^wnait s a mol 
t *1*13*13«W»il<iil * (a-x) mol 


• B ($Wt) 
0 

xmol 


(a-x) -kt + a 

>i5)«w)‘lfD y = mx + c GJ%1; 
raftiR5< 3t«tft5 tot a iirai t *i*ra *» 
mu (a - x) l^ar wnan 
^ 3»n*i ’ran t <43 c*r*i <m»i c*i 

*11931 3TE3 ^513 TTPT 3C3 k <43 *T*TH I 

I 

(f&5 b<a.i^) 1 ^'osk R'Slfi 5*1 Rlisls 313 



<45fl> *iStn*w 3tf*i 1 


ffefl io.i* » *MMI4l 


1 


(a-x) 


5 5 TPt ’155, t 
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Collision Theory of Chemical Reaction 

?t«^( t5^ i «R>8tf?I ft-'SfHfa?- ftfofll?! C^tSI ^t^rt ®^J Wf ftfoflls. m ®jWt WT a«PP5 

^p55^ ^c*re Tan g*rc*t c^rnre s>i(<p 31 3Tnf*t® ^ \ 

^ c mp 5 tt cttr 

'dBR-dH Tftttj 3.C® I 

Tttqj wtrt 

ftPftJ «jj»1's»i *tRp >l*C*llC’t At® AC^ I 
ftft*ss> *FTtt^?I "STC^fJ «4Wfl» PiPftJ fts* 
f^tJPT »Wllt*t 3t® ^ I 
*l'£»Jc*ilcs» ' a ulswPi«lc'i^ *i?l < ps e t d^M toI ^ I C*JTR- 

k = p. Z. e-^/KT 

^ / \ ^N. 

rate sterlc collision activation 
constant factor rate energy 

[*fift*ffa [^*t?n [^«p , t%] 

four* i 

^TWTt t 8t«Pl 'Q R\oft Tit® ftfolW*|FllU Tlt^tJ *)Uc'a ^t? «<W. 

^5Ti *|% >tA*WW ^C® ^ I TR*t RfofUS Tft jn^ 'at’R^ra *Ttt«l «Tt®t C*tt?I ^tt®»t 

C®TO *t^*t ^sc.'o ^IttH l ^ > l?j(.' , ila ttchj ?ret^t® ft a^C 9 ! OTtfTCT Tfllt- 


f^TTtTFj^sw (i) 

(A) R'Slu '■f^^’t 
(o) ^ ^»i 


I 


<^> 

f<2© 


<?=i 

©^ 


fa»lfarqf& 
xcfcta. I 


<*©.©-=: © 

c=> «^> 


wftai 


1 B HL 


U«^ 

^ TRUI 


’itrt viiUn, 1 


®^~E& 

<^> t=^> 


f6«ji 8 5TCjrfl 

fovii cflt® ct, ^tj f^at ’iCi’Ts *ii^ ■*ia < ?Iw *n ^fPm 'd^ii ^jh®»t ®i®*t sdJft i 
' s t'13t 9 ft t^ta C*tt5 '5RT5fni I AH l^cat *f%>1*<p|(.fl ^5H 'SJ^pl T^ttf 11^ NCGCA I TStt 
A « B ^ Ti*o^ff Tp*H C®C8 B « C-4?t TRi(T ^»H ^ ^Ttm ^ BC 

^c?n^ 1 <ur*rcar <tm% f5art%»t% ^c*f wi 1 f%t® ^it«Q® 1 

All e-books & Software : www.tanbircox.blogspot.com 








^ft3 3^5 4 3*SlJ -life's 313 f*t3 C3E3 3tfa5 33 I 43 3TNJT * 

<^ph ftfog* ^<3? ct f^F 355 s(*t 31 3331^ sfre^ ffa* ^tri^ 3iw ^33 

ftfa^ ^*n*jt3i3 3«3^ 3tft3 ftfe3t 3to ntra ; 35531 ftfom 3Bt3 31 i 37? ap33 ^rift^ 
ftniw* ^taw ^rmwft ftftii* ot 3 t 3 t *mt, <s& 3^ 3^ *tto 3 t 3 i 3 t c»fcfa* 3 W 

(steric hindrance) 3*ft 3?T I CT33- 

ww (chci 3 ) 435 ft 3*^3 333t^3 3iw f&3 <x& fc3ft 3 ^ 4i4iM3 oft!^ 

*13311 « 'TWto 43sft C 3 ft ttlMMsJ H-33311 ^ 'to 1 'toT3 $*11*4^0* CHCI 3 433 Cl 2 43 
33C3 c$lf*)l ^1 (Cl 2 ) alt'll *1%3 3'0l(.<) Rc<j|(Sj'a 3C3 ^f*T^ •'i&fl 0 jPllfl*l *13311 31 HF- 
csftotn *tft*i55 *31 

433 'srf^F 3^3 <3Flf33 *13311 SWlFfa 3% to CHC1 3 «to 531353*1 ^*TS 3W 

tost ft 3ft3 3t toi 3553 3<sto*it3 c$imW33 333 H-*t33i^3 « ci-*i33ti3 3ffo to 
ftHJlWd $*13 I OFlMKhW 313 <3 to H-*I3311 to CTto Cl-*133113 sngrctf 3to, 

fa&ai 35^31 533 J I^*iPtc<i» 3®3*t <wic»i fttoi 3BE3 31 \ _ 



/// 


.'VX 




fta. 


>».>8 » CHCI 3 via cafti* H-*nuni«ftw, 
e»iftw ci-’Rwji j«s 4 v5r® aca 1 

- he 

ci 2 3 t, ci» • ci > ci» + »a 

VI Ijplfil'l * 13 PIT^[ 

ci 3 c»»h + »a —> ci 3 c» 


CHCI 3 vijev 

vpnuwia viA* Rhjh i 


ci 3 c. 

C1 3 C* 


+ »c 
+ C1**C1 

+ »a 


ecu 

C1 3 C*»C1 


+ H««a 
+ ci« 

3T, CC1 4 


^® 3 t\ ^*14 \ 6 fr 34 * 11514^1 t (i) 3 s«tt«jpn 3 3^*11 3 %?! ; 3 T 313 T ’lsl'S'l 

3 , *H ^6^3 3^3 3 , «R *fWc< I (11) >3lf»l^ ^1^3 C3C3 «lT5c'® 3C3 I 


1 j ii xriir^^ vai«qjmi>am ^ -^ jv i r ^g^ r 

Transition State theory of Chemical Reaction 
*f% « «»rt)*l C3t3 (activation energy and activated complex) S 

flfrsm 3K33 ^33 '*13^1413 3^t3 R'eal^l ^Jl?IC5f^3R 5 Rl k = A. e ■ Ea / RT t|C4, C3 33 

3^ C3T3 f^33*3^C33 3^5 3%3 CPC3 C3ft 43Vto® *l(^3*n^ 3F5 3C3; 

331313 to333^33 3^37 C3T3^3 ft&3t 3*55333 33 I 3l3*ll33 3^ 3131 31 ^ C4l*WMM 
Pn^t*) ^3f>3^5 53^3 43>fB to?rl3 C313 4^ f3^*t3 ^(.'i 3TC33 *ll^ 31^5 <pcfl 43t, 

3f353 'ai^ 3l3*F5 33 I 13^313 ^ f3fas33 ^3131 «W 4 ^Sftos 31^33 33 3^33 3% I 

W 3%3*t 3%3 35W 8 

_ C*13 PlOil lil 313^1^3 5srt*to 3^ 3731 3t 33J C333 ^31W ftfoilW I 43tfl> 
to3l33 »tvpf% 5STC3Vt C3 3f?W3 3f*T3 3% 3t® W ft fell 1 3 ^? I ttf3I e l3 ^3^5t 31#3 
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®nt ^nt c®^*t f^unt ^ ftt® *nci <*w ^rt 

wt ’’rt® Rfosi* Pft® *trca *rt i _ 

sron®f% ^nt't ^ *n® *ra ^ 'is-Hs Pile's ®iot, ®*R ®ran ®tw^ w** 

C5C® ^t^C® «fTC® I $®?T ^f^?t ®qF«t ^*R ®1'Wtt-*fljj1?l 1 ®*Wlft 

W*TC® qfalH ' f® ®rfl>® ctH (activated complex) *tin ' s PP'*ft ®Pl I RR>«M ^ 

\oIcis $®R1 R'&l <K3 I *TOI «rl^»i CTH RflW> ^.Ics RcslRt'o ACS ^ < !*tPT ^R> s»cs I 

^TRS*!®^ 9 ! Plcwl'S 1 R&slfl! RtstHI «wl SI® I 

■ASTC 5 ? A ^'JPR BC ^ R®tG '^I'lC® «Hcs» ®*R B « C '*Ef ^l*u^ls ® , *R <Wt i4*t ACS A 
SB 1 ® ’ s TC*tT 'I'j'i 3jf*C AC® Slices I c*tcs A, B'S C WflJ*T ^R> ^scs, ^Tt 

RcslRr® Rl&sls $A*IR £®R <psc< i 

A + B-C - > A.....B .C -> A-B + C 

■*ift'ii ^ ®ft»i Sw? 

■MliiH-j® c%*ta Rfofl® ®t fcviw c^Pt ^ i R%fi® t'WR'r 

*tR*1® as Is *i*js P^RhI^s ’iRs'i'i stC I A + BC ®®t , i&s*l , ^'s ’•flT5*i cslc’ls ^EST Hl^s ®*f 

'ilis*! *1% A Ei I 

ftfrolfl «H**I«* ®TS*tt « C«fE® *rf?M® *K® *C*1 RftiW® 

^^•Ij 5. ®®fl> M&s <n*tt’ '»(R^»( toc® ^C® I ’tf^H li) ®T«tTC® (energy-hill) I ■H&s 

m , *t%-‘ 9 f^®’ '*(I^a»ci)s i^lCH CT 'aMJv||{| *iR>s 'st^p’tT ^^jC® ^ll’aR'o ^5® 

cs C 5 ! ^tg.C'i ■‘K^l^onls ^fC*tT ’jc^s ^*'*)c*is ®t®*T *ict I ^HsRc^ ^ ^*d*j5i ^E*IJ 

*1^*1 s^*i *1^H I ^^’Jc'tW ^JWI ’Jc^s ®l®*t 'Q ’lic'is ^sHIc^ 

Prints -m i <n w*rra?i 'si^stE® ^n 

^r i ^ *i^®?i ®fU»i <wPic-<m *iihww Rf^rr® <u®i ®H Rc®jt *nwf 

w«fm i *fmwrt «i^h®iw Rftiim ^ *i%?i *n^®j 

"flwmPf (ae 2 ) i tfa RR>uc4ji 'stmt ^• e frwa i it^®?i ifdar t (®)i ®w 

Rftilll^ ®E*lT^*lTf liRt. ®*nsi «n®w R&?l(ft» ®mift 

Iftai (^t)i^i 




ft® i io.itf (®) ft® t ivs.ie (’*f) 

ft® «mn 

I ftfam* *ifoir«t ^i% « ^r^h®u i 
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<t8<t 


W RR**!* ^t?r« i f%g irtarfs nwr ! *!fa?r«t^ otr w *tfos 

(Wit RRhiiIwj ’tftow ^ ?rr to i 'ST5>^, w fttaiiid rRs?r c^rPr ^t«t *tfeg ^ig ^ 

to <aro* w RR»«i* RfriR r% ^tg *tffca wft to i <^n, ?t%?h *t% cgfr to 

^ tof w «t%n e t Rf% 4^«w to i «Rpp«fm g»rt gra, 1 ^?rs ^«rr 

^ tor?% 7 'srftRs *t% jp^ to < 3^5 ^t, Rfoaig vrosR't wre 

*11W; ^C°1 ^ R&gla ^ ^ ^ I ■»ifa‘ii*t *1% TOI ’WW wf*i ^RfR 5 ^ 

toiw% "5R Rfa to Rfoimi wre *m i wi £ ftfem to cgft ^ i ^tok. 
Rf&TO $1*1 'ifoij*! “ll^g TOSFJRf^ I 

^va-ijb ^rrc-'t f^rf^rt '^rtyi'GH 

Reactions in Several Steps 

' a lC*1 < P ft&lrt **W TO 9 ! ^'c.’mFD'® »Tt, W’JPlI *rtc^t TO I 

SiksH*^ ^ ^Iw!(.•>? fsJPTCTO *11W 'ailorn's <.SPlQc.*i5l RfaTO Vl4«i cT»5k{plsl^« TO I 

CH 4 + 4C1 2 CCI 4 + 4HC1 
4 RlifllR iJW *flPl TO 'll > &lsft *HPt ■ , i*H^ TO1 


CH 4 + 

Cl 2 

CH 3 CI + HCl 

CH 3 C 1 + 

Cl 2 

—»CH 2 C1 2 + HCl 

CH 2 C1 2 + 

Cl 2 

—»CHC1 3 + HCl 

CHC 13 + 

Cl 2 

—»CCl 4 + HCl 


•a Rforo ■jhu^vFi wt^t^np ^ni -n*w4 1 >®w RI3 »to toj<i'®[ 4c'8i 

gRTOPra^ ^TOW TroRi^TOtTOTOTO^i ^mfsto Rf&ng *tfcw «rwft tow 
% g ^t Tt3t Ptufa's TO1 0^*1 *11 *il»i1sl^ RR»«I -nHs^ ■^t'® TO®1 TO *It*t J i***1s^ ^.c'i I ^ssK 

g^*Tfrro^ TORprt to tow >i^rj ^pw *i<tbw H?i <tiw *n*t ^n ^pi RR»*i ,j t , ’ p (^ 
^?i^ti 

^v©.^o ^rt vai^viU^k 

Catalyst 

RQciiM croi c^rt ^dm w_, Rt^n piiwi Rfoa ra ?m <&r*> f^iptw 

piw ^ripi ^1 «fm»i Rt^uirD^ *t 1 % ^ ^t 5 m *rra 1 iw»? ^>ipt ^t^rtr «ayt 

’Rt^ws Catalyst RN^«t 1 »WHl« ^<&\ Wltl^SlW %^’t I 

R5»t i w *mttf *w vt*rt^r® ?mmi^ ROum »tf% 

'smt 5 m ’TOf <flRt Rf>m pfw Rw *t5rt « ^*rf?Rf^5 «m^ em*& ^ 

l ep gRc^^ ^PviRc^ Rfoiim »tf^ aj^K fR ^ wm efl^?r tre er sm (catalysis) l 

cw- Rmro *if^n t t suwtf^ (Mno 2 )-^?i MtiPiiiR carort (kcio 3 ) pipf 


^R(cet»i RR»«lc«? gw ^ca 1 


2KCio 3 


Mn02 


■» 2KC1 + 30 2 


C? 




<?> 


eJol^c^S i 3'»I < 1C < W Ret^l I ^’R C^R^J Rk^I 8 

i 1 a> »M(.<M RfJf$ RR>jjra wnws ^ -^i xr ^?iP 5 *nw ; R&um awRs^ ^i 
^iRiO® '©Is C^H ^R«fl C*i^ I 

*1 sftsreppa ^ i ^ i Rv& i 1 RPrd f^?rm ^tt ?m*& i 

vs 1 RI^jjk ptw a«Mt<M ^prraR 5 ? ^ ^Rgf^vs «rtpp 1 
8 I Kl^MH RT*TRJ ’I%It e t sJvoM^ 'gW^ I 


t: ins tor («)-» 
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<t I JNM«?4 RRaW afroa “ p l%sn c t 5PT at af?W Rfrat?? foW *N ^ aTO I 

'b i cro? fS'S^ft RRsata aRa §a?? spsmcto srsta atawo »iI»(jI4Nhj aGR^a at? at i 

^ i siaHTO^ to d-aa ama caR 'Q y>iw< mM»i»i5. i TORt aRa caH-n^A caaa 

NO, A 1 2 Qj STS'fa^Fl <*\(A <Kfl I 

2>n©.^©.* I 

Classification of Catalysts 

<p|^I«l^<p zi'sh-n^w RwTS TO C 3%^5 Rs$ TOt TO I 

(i) aaror* SNJM4 ! ct sfsm cro? rtmiaRa RItoij? apsiR* aRw <snwt ^ aw, arca 
torfp U'SM* am to*. 4 Raafitw aaTsia smtaa am i caro, a?iPwt*i cspn^rt? (kcio 3 ) ca 
am Oj ana a*$^aiw 'srrmmf^tw TEttront® (Mno 2 ) aapga tRtaafca Ra? am i 

A, MnOo 

2KC10 3 (s)--=-» 2KCl(s) + 30 2 (g) 

* 1 atar?ra srstaa i ca smraa caR ??mraRa Rftais? amtRa aRca sm am, aita a«?R(a 

SP51TO TOt. <£| R«i filter ^f*||' 5 j<? a'sI<5*i <ic*l I caaa, HaQz ^^'il*RMI?l Rc*ilist's aiR 'Q 0 2 
aim $TOj| am I R^J <pui<? C$f?T TOUpGR H3PO4 CTO TOW HaQz TO Rwi’tfi TO? TO I 

25°C 

2H 2 0fc(aq) -> 2H 2 0(l) + 02 (g) [aRtRaRwRal 

2H 2 Q2(aq) - H — 4 > 2H 2 0(i) + 02 (g) [RWRRTOW] 

OI 'sittl at a-t CTO? RR$d$i ®TOg aafC^a 'H^R> Giw$, smtaCTO *T^ 
TOI^ TO TOt at RwR & RI^TO aRta TOSI, aRa at?t a«l<«P at a-Stataa am TOt 4 
Ranfoa at?t tiataa to to 1 cro?, a^tRa ^Rcro ^ro«r h 2 so 4 RRa KMn0 4 gaa c$f?m 
c$t?m cro tow aam totowiichcBj? camRt a<f *Dm fta? ga to i R 5 ? R^a amt grot Rg 
Mn 2+ tor $tag TO^n mut KMno 4 g^c*t?t cror^t ^ 3^ gs to 1 ‘fliroar Mnso 4 -^ 
TOTOTO? TOR (Mn 2+ ) ^-SP 5 tTO^ca RRIT TOS TOt TO ^- 3 TOR TO TO I 

5(COOH ) 2 + 2KMn0 4 + 3H 2 S0 4 -^K 2 S0 4 + 2 MnS 0 4 + lOCOa + 8H 2 0 

toPw >a 13 rs K-anromiCT?* 

8 1 'aiR't aroro s cro? R%ro <ci^f 5 Rwa RRucro aaiw to? to?? RRucto r?w ^Sh? 
cro? TOtffa RItot arP; R^ ^sjtotw tow??-^*?j cto? RR?n at? at i tor $ Rwa RRjj«p(?c<p 
aw?? RRrr 's??R^ a^tro aw «rot to? 43a Ruica anR^f aw to to i cto?, catRm 
toppR? (Na 2 so 3 ) to gaca o 2 arm tor? tow Na 2 so 3 ^tRs aw Na 2 so 4 ^«,ag to : R^ 
^a TO^am catRam (Na 3 Aso 3 ) biR iwh aiar wTfro to at 1 catRata atamt? « 

TO^attt?a Rg gaca o 2 arm tor? "tow ^sw^ bjiIs'o to i 

garotra * 2Na 2 S0 3 (aq) + 0 2 (g) —» 2Na 2 S0 4 (aq) 

Na 3 As 0 3 (aq) + 03 ^—> CTO? RR?I? at? a? I 
,. RR^StW i (Na 2 S0 3 (aq) + Na 3 As0 3 (aq)) + 0 2 (g) —> Na 2 S0 4 (aq) + Na 3 As0 4 (aq) 

>AWFca? catRata atamtt?a a®tca catRata ^tc ^ aR? wtRs to i totos? Na 2 so 3 to 
atR^t smtaa 1 
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hvs.^©.^ I £l'o|*q<F> f^J<j 'Q 2 ^srar*P T^iTTR* 

Catalyst Poison and Catalyst Promoter 

(i) firsts Z CT ?R *RTttf?r TRH fiTSRtW 2TSt<H TH^St 5RfiTH5 ' 5 R ('PHfo 

^cire rr 'olcisc^ al«M* faR rot i 

RRR'H •JRRfft, ^ 1 , 'sm^S (AS 2 O 3 ) t'iJlft 2T5PR f^H ^ RGl I <3TRR, 

Tsrf rh%ot RHfRfcftR f s tm < Ht'R-'?iOT aifiHR siwr flwM -< h$s i Rft so 2 

4R RfW RlRHJ Rl^RTH 'srffa «mit'b (AsaQj) $Rf»P5 RTOT, 'SOT 'ST Ul(I>HIC»R !f5W RR'ST 5 H 
OTU I 'flt’fCifl Asa Q 3 d'sM"? ftR Rwot I 

2S0 2 (g) + Oa(g)—”-4 2S0 3 (g) 

(*) firsts wm* Rt a«M4 eiOTfiR * cr rr «h te <r '?rh d ’suw i et^m 

^Wf *rm 'SlWflW <d'sh 4 RTfllOT Rt fil’d !H filWlDn ROTI OTRR, 

crrr rhI^ot n 2 «trm h 2 «trm otot r j i ot i Pr i «trm a*$ja«iw rirht r^rr viProotir «n^ 

crIri^ d'ol«jt < wi d'&R'i th'sI TOTI ^ssK 'iiv^wi Mo RI'J Fe d' 8 l<K < w ^i«Jfi<p I 

N 2 @ + 3H 2 (g) 2NH 3 (g) 

Mo 

h\©*^> I ad^MH G 

Homogeneous and Heterogeneous Catalysis 

rrr^ shirr z cr shhm-a c^ror ersW4*n, ftfoRR rtr rh* rhr (Phase) Rt 

CdM > 8 MHI{I RIOT HTOT RVRq «HMH ROT I 

®Rl<yH z 

(i) *trt% ■'HR crot z c^s en&ti rh%ot h 2 so 4 S^rtrot hi^Q*^ <amftb (no) anwi 
$*if5Bifere r rr^a ’srfir^ rrt rhrr ^smtc®?i wrr Rtc i «i shirt, fof&RT « S^rtr 

Wit ’Ijl^lil 'HIR <^»ih RIOT I ^ ^‘pfD * 1 *)^ a«hc*i<i Suites*! I 

NO(g) 

2S0 2 (g) + Oa®-^ 2SO a (g) 

(ii) ’SW 'HR CTOTI Z ^OTRW RI Rl$ ftOTROT R^T ^VS SHIRT %ROT TtT TOT I 

^GTOi] d®h<p, tiRt^’HI'H * 1 ^?. ^sfl*l 'HR 'STC? I 'ilfl) 4^1^ ST5R^»I?I SiKs*! I 

H+(aq) 

Ci 2 H 22 On(aq) + H 2 0(t) ^ CgHj 2 Og (aq) + CgHi 2 Og(aq) 

* jrw jy%ia 

’sprsR^ er®m z ct e i dHwn c*z$ ei dM^n; 9\t>nw* «i*umj ^*tmm ^*HFt 'hr 

«ftRS 'Sl^ ’spfSfTT^ arsRH TC«T I 'srftpFTH CTOI SHt«R ^1 'HR WI Rf 'IJT% 

’5RHR VTIH'I 

^fR3H Z (i) a i fl > HR 3WOT ^’rt^tlvscs ^5»*K S0 2 -^?l WR s t ^ I ^r’TOI 

$sm, O % CSte THR TO I ^ <£Rft Wl^ a^SMC-R l , 

Pt Hfo) ^ 

2S0 2 (g) + Qzlg) -»2S0 3 (g) 

(ii) g^«f flf^t aiS’biwii RwiejH URt f^p*i ’swtt® ^ (nio) *ri sntf^ i 

£TgR9, f^?PF « ^JRPlllR gFRlt^ ’Q ’arf^RH 1%^ % C^S 'HR ^ I 

NIO(S) 

2Ca(OCl)Cl(aq) —4 2CaCl 2 (aq) + Oalg) 
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Mechanism of Catalysis ^^ 

Ml Pn>ii| 'SfRR m falsRIU 'R«?‘tsR e t Rt ^«IC< 3'»Mlf^ I 

gNoi<j4^^ 1^1%^ sOrr 'srt*^rc5j 3 «i<h i ^rr 3fo^ic<f“ ^ 'src 9 ! '5R RRt rr i 

(RJ) ei'a^vgf crR r^r Slfcn (Formation of intermediate compound) 

(R) RftCTRFR ■sn«tTC^r 2F5RR (Catalysis through adsorption) 

(5?) «|«4v?f CRt*t »ffrR S RRR'g SN»MC*R CTOI CRR ^ <?PMR <*!$<« I 4 

RRT SF5RR 5 C^R faRNC<W RTCR ft&*ll ^ER RT*ftft CRM «|Jr ^ER1 4RRR 4 ERftft) 

'SRJ RtW faldRl ’PER Wr ’TOT; CTW dOMC^R (regeneration) 3R I 4 

STSTRR> 'RRR 44^'blW fRURT R^ER I fofojll ^E?R RTER '8(^5 ?R, fiRR RfER Sf®R^ 

Psc*lR'6 ^R I C“TR RTER T5t ^RRR ^fR> 'SR I <PC*1 d'oisc < PS ^|H04 , iI5 1 ll c t ^’11 srR£'® ^ICR 4 I 
_ NO R1R tfOIRERR RtRR 'aiftlWH RRT RtWR Vbl$'S|*l$«» RTtERR WR«t 

Wm\ 'S|«j4'Sf C*FN R&R CRt*R RlRt RIRTT RRt RR I SWR RtER Hl$fi}<P 'SRTlt^ 9«R iRlRRR 

rter fRfaRt rer r$eSie«r vbi^i^ ^r i <a$ 'H^cSiw ^srat^s re^ «wj$'3f crH i 4fi> 
fatfa fRlRRRS R1WR V»|$'BRH$.CM RE«f fR^RT ^ER TJR $VfR RfWR Jl^l^ ^ER, RRR 
^RR RR I 

(i) 2NO(g) + 02 (g) -» 2NO a (g) 

b ya r®4^f rfH 


(*) 2N0 2 (g) +2S02^ > 2S0 3 (g) + 2NO(g) 

W ftftm l 2NO (g) + 2S0a (g) + Oa(g) > 2S0 3 (g) + 2NO(g) 

NO(g) 

R(, 2S0 2 (g) + 02(g) —^ 2S0 3 (g) 

(R) ^Rfm«R weer srsm * wrwm cvim ^%*tR e i tot fr *m:*t stst^r 
C^l'l 4 ! C*R I Pi(.t>«] RQ»jjI ^RI RJKTf Wf ^ I A(g) + B (g) —^4 C (d + D (^ 

iR «rm t «m% Rl^u«p ^pjjpnr (A « b) ^rrf^ f^rpi #i si«m«p (Fe) <r 
Rmmf^mtR ^ i ^<s, < 1 ^ d -^PiUirji rtw ^ jjmmPif r»*r wim 

<?w i 

^?r *ftn i 4 *m*r ^ wrt#) r*«h ^ j &j i ^nt^s Rhjic*r 

*K*l < tt*ft , Tlf*t Rt?UT WCO? RR i£Rt, Purity RM ’li'l <PW I 

on *th • ^ «m*r 'spjftf 7#ti«i^vA Rjfift rr rr ^ ^ rr <iw stsrr ^ 

'SfltlR sfTRs I RfojlUl ®<!,^ »f% «JT®R SP5RRS *IR ^T Rf3RR '5f^R (RRH <RR I 

8< Rf CR «rR( 1 C»R tffiR ^’TR '5t < 3R^ (C 'Q D) SRJRW (RR R I 
fcRRSR i C5RR *R»ff%05 R^djlC®H <3 ^^CSSflWR ^5 'RJIRlRai RtRRR 'RTCRR SP5RRS RIR^S 
^ I 4 RRR a«(R 'R?RR N 2 « H 2 RPlRPlR^lR 'SffaWffto J$\ ^W1N 2 ^ H 2 

R^RTRR N = N5 H—H R’RRR 'juvol J[|R *fR I <PC*1 ' s rf*R s '$?l R5^5fR ORI SfRR NH Mcs 
5$ NH 2 <3 -3R?fR NH 3 RdR 4RISP5RRR <5&5R (RR | 

2>vd.i ersT^s ^r?rr eivsif^v* 

Activation Energy of Catalysed Reaction 

gfSR^s RRT JaolRo ftfaRR RfRR*t RUr RtRt O 'R2T5ff^5 WRR $ ft&*|R rUr*! 

^ ^t fsat bo.i'b-'i) R%Rl 5 d5 RR I 15R CRR 5 WRt RR (R, 810(^0 f^RR rHr*( *t% ^8P5tf^5 
ftftam rIsr 6 ) *r% rr i snsRtRR S’ffSerfw ^Ri«t f^wR rUr*! r% r^r i 

30MCRR iRRR RSST R^lf?IO RR( RR i 
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amraf^p afrefaan 


<f 8 S> 


atata ft4 aatf am 
fcafatft ftftiim ?Tfeaa »f% jta reca Mat. 

<«C4 W5it fafoal *w erwH 4ca i greta4 
aja^ta 4aca ret si^reac^ fafoata wsma 
4ca 4tara gg^ai srt*re aa i areta4 aiaaTa at 
<pw Rfo^i viUic«i ca afoiH^s 'aa^ata "snarca 
Rfoai ^p^tg aa, rem f>afre*t% caf*t, aca ret 
^ 4$4d i 4ttretftre warn ft(4ac4d 
sfrai^% af^a't allm mat cat 5 ! aa, (ftat 
g^aj) 4 aaaca f^ai gre cac*t 4 gf$re 
are atcaati 

'siaaftw areta4 aaaiw atafsta fafamt treg aa aca ^ag aa i 4 aw ca afewifre warn ^ 
aa, re m ^stretfare ^>m ^prat a 4a i 'stfK aretac4a Safalrere taf4ac4a ttcamtata 

afspaa *il^ss a mi gc^a ^aara 4a; >3 4iat*t 1a%af grerea cac*t d*Hg aa i 

bvs-c^s i erst^s^c^r ^sr^w®?r c^T*r 'e ^\w-a c^T*t^r^ 
Transition Elements and their Compounds as Catalysts 

fafreg nwiiiR^ faf^aia ca w a*j streta4 %aca 4 m w, retcaa .redrew aw warn cata 
at retcaa cataaga 1 ^aiaaaaga 4Ttcaifgar atmaca cata^f, ffta fa $<5,amcg ftcam ^f, aiafaSf^ 
^tarea l^twt's.amra so 2 are so 3 Mare stfNa ^ at rertatfcata ca^wit®, a 1^4 4f*tre 
Harare 4Ticaif 5 mic4 art®4 4^rtre arnica stfMa retawtft ^a* aftftcaa ftcat^fftacg ti$iWiiw 
£reaairea cata streta4 tacaca ara^re aa 1 ^tsit^ire sireta4g^t a44 a 1^5, ■rc^, 4a^flrea c4la 1 
3^reac4 sta a4a ftf^at^ a&aa^re refita catcaa aaj fitca a^ag aa 1 3retac4a regat^ri^re ca 
afama^re 4ft>a cata ^jR> aa, reia Mtf^4 *il^ caf^t aa 1 ^ 4iaca R&ai V'Ma aa 1 4aaf*tc4 
2tretac4a fcafatfare 4aj 4tca4fl> afama^re <etfl>a cata gf^> aa, am Pal'Hfa *p^a afeaa^re 
arflta cata 4ca4t 4 a, 41 a ret *[f$ aaarea aa <fiat<a reiaca filial gre aa 1 

ww cataagcaa tcaafia laanca d- aaf^tMa attt^tarerre ^ atre (d 1 - 9 ) >iiatretwa tcarefia 
f^ajta 1 a%a artcaa 4 iai 4 ift. aa, 4 ca retcaa catca Pifej) ancaa are $,c*i 8 »i f^arta 4 ft»re aa at 1 
4 ca ^a^airea cataagca catcaa al^a^a caMt atre ^ai retcaa cataaga f^%a atre at 1 reft 4 
aa»t cata o retcaa cataaga aare^ fat%g 4 ga a tea f^tca g^a a’aa^ aa^at^a cata at af^aa^re 
4f6a cata a$ta 4a re atca 1 ret^ 4tat streta4 ■feaca 4t4 aare area 1 t&gtaaaaga ^f^tcaa at®taia 
aia R&aia aaa iti^citPiaia catcaa SittBfaaia aaat^tf^facaa atca n a^aags warn cata afcg 
4ca, ^a arajeat f^l^at 4daa aa 1 stM^ft^ga4 4aitaj at^pt^ atataare ^ aacaa at^aa^re cata 
aia a*are atca at 1 ret$ retai £T5ta4 aa 1 

5o-W | a'SIflH 

Enzyme Catalysis 

a^srt * ^awtta ^04 #tara ^f%ac4ta « ait*tc4ta cac4 ^aag, tre 4taf^4 real^Pr^ 
a i ^cP i wag^ <^a i 4 i a catl^a ata4 4f&aMa aat^i aif^re <aat caaacare M^ 4ca ^ret^rej^ 
aafoSt teta areta4 1 44 ^4f& laawt^a 44 44t^ ftf^ata real 4rt4§t 1 





(&J1 8 ^2R5tPp5 'Q RlQp<jifl "ll^t I 
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« a«w i $c*ra to c^Nb * fcf%B « srrtoU 3? ftto Rwfite bb i 

<'£*fR>ra Rt DwlRBifB csnffisi *b^B vSiwb r^bt ,j i1^b ’BH' ^icb i ^ 

wftRSfCRtil <4RWI^B ST5TBR ^5T BR®! B^CB I 3RB R&iHIM R^CRT totf> 3PI 

rbw 'spsttft cbR b^r <mw *rtc?t 3R*. rsb toiRro bcb ©^rtcr *#1^ ^b i 3 rwi$b ^ 

ftfaRIR ?®rR wfR’ CBTRR to fatoB Rf®B«t R%B‘RI3IC^ Sp\ ^EB 3RI ft foil IW 

3f5W I C<H*1, 

E + S - > [ E... ... S ] -- > E + P 

<a*Wt$B fafolH 1 R«4vSf CBtB $BftR 

(i) Rtffi fRf (RER ^Rg Vblult^l 3H | ert$B *51^4 'Slltffttgft^ RSEB VC*5lC8f ^TCB I 

2 (C 6 H 10 O 5 ) n + nH 2 0-— > nCi 2 H 22 0n 

»ll^W f&ft 

(ii) V(j|(,*t^ iflRSfl^CBB iBRpxlfot'S R^IBf gRTB fttslft'® RCB StEBlW RfoR'S BB I 

C 12 H 22 0„ + H 2 0 ■ ■) 2CgHi 2 Og 

jpnu 

(in) rib* Sfkw crer ftrys *i$w*i <4RBft$R totto ^eb «ui*iwi^*i o 

CQz BJtER Rft®f$ ^EBI 

CgH^Og ->2C 2 H 5 OH+2C02 

arvw wiji»iwh»i 

(lv) RBto $Rto $$tog 3RW$R t&faBtEB* toto BTO NH 3 « C<V3 Rto ^*EB I 
H 2 NCONH 2 + H a O- -> 2NH 3 + CO 2 

'SFSvflR $BEBTg .fo tWJlH «CTS 3R$*5$ SltorR BB CB, TJ*F5 fcBfB «£PTB 

BFjBto c*br tog tato atom st^tto tob i 3rb 8ttoB rebt 'srrtftoB't « tomB 
*wa\(A, vwwrtu, BfiBB <3 tos«t ftto 3 rwi$r sraito i 
3RBft$ERB toR>J * 

(i) <sH®tl$'l BIB tas ftfoiils zi'ol<i < p I ’li'i’l's'olcs UlsPifilft CdlfD*i I 

(B) 3R^1$ERB BEBEB foBt foBt^TST I RE^J^ 3RBfl$ERB SI^RR foBt I 

(vs) BTSjto 3RWI$ERB RRT®R BBR tBto I 3R* ^ WIRBI^E®^ 4 RSfttR 3B* 

I>)Ru> 3piv& (H 2 CO^) 3B 360 *W fac<llist's ^CB I 

(8) srsm toB a«TR BB '5mt3T 37°C BBBT «<IB B B Bt to 3BB P H 3B 3TR 7 3B 
^IBTBBfl BtBB STCBIBR I 

^vo-^ 1 f^rcw aav»Mc.^n 

Uses of Catalysts in Industry 

jJ\s|«q<p f^f^STtB ’lI'A BT 5fB < PflOo BTCB 3Bt BB *l(^s RR*)Cfl 

Bmmto 3 bj Bt^tBj bscb, to BimsttB srsm bjb?^ bcb beb* i to to 

BIBf® SP5IBCBSB ^TtBBB (RBI BB * 
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sTRRft* ’TfoRttJI 


<W2> 


(i) ^JTWTter g 550°C Wftl3ff <3 200 3T$ 5TC*t 

agists** fc’ifaftc's Hi^tEiwi « c®m c«tre ftrrcsnftirt ^ i ^rroi «rt^ ?rf®Rff5RR 

aw ftwc< ^ i 

Fe.Mo 

N 2 (g) + 3H 2 (g)-> 2NH 3 (g) 

(*) fftrc ft s ftt^R srsrcftft 'sr^ toij ^stcbr smt 

s*« ^f3R ft <Jt ^W5T 3d*^a* <m| ^ | 

<I v ©°i + h 2 -► ^13r ft • 

(«) *iftftwa ftaiwtro g ^pi ftoinwrow »ctj tftftfts < tft^rra^ e t 

R&iim UfcUft«it*M dft mu ftpn^ aa i 

(8) «£lftrs g HI$U4 4ftff53 ft* $«5Rft «IJltV|lftll!W SUfl^R ^IsWlft 

dulses** -ikksj «tll*l'® ^ESJ N0-C5 ’ER'Ifos ^f C®TC* N0 2 * C*fft »il$(Is> >4ft5 ' p Tt'QHT 

*rai 

Pt, A 


4NH 3 (g) + 502(g) 

2N0(g) +02@ 

2N0 2 (g) + H 2 0(4) 


->4NO(g) + 6H 2 0(g) 

■4 2N0 2 (g) 

-» HN0 3 (aq) + HNOa(aq) 


(<f) TT ftfoSft* *aft® fc<pmfR g *iwft6fi4 ftwK*rRft so 2 -c^ irrftRR ^f-*r 
^jHiftiiN m<w RkfCTj so 3 -cs *ift«rc wt *31 *rta so 3 -^ rw *n% ftftnrm 

>ii»iftt5^4 ijfts wt vt i 

2S0 2 (g) +0i2(g) 2S0 3 (g) 

S0 3 (g) +H a O(4) -» H 2 S0 4 (4) 


(oj ^sr«rrre?r *rt ) 



O <ft1«ft4 » l ft>ftnjl g <RWM* ft WS dWkft* ftfollM <lStem ft«IT?R, 

v aiit®iit> , ii 43 ?. Gfom &iiic4l*w ftc»m <wi a[?i, 'ales* srfttuft* *tftft*jt s*ii *3 i 
O ftftyt?? at* g sift ‘W* to ftteftt<w vih^mi aft *i ftftnrm ^ fcvrtft* wrrart 

sMIts* lsts*sk '5TS s»il '53 I ftftftR *tft>?J ais. r = 


- d(a — x) - dc 


dx 


dt 


dt* ^ft 


O ftfea t a «rt*tft^5 g ft*R ^ftmftjp ftftftt T&ft ft Oft* mn'i *t *i?h wr 

t»is, 'fild Rt?blcv ftftiils va iHPis > '5 <*1l l 

O ftftrrm g ftftrrra sra £ ftftftm 'atftsk'Wft ftft^m ct ^ 

wnan 'sioi^ sic'ss -i^RJcs* ftft?n?i ^ i ftft^ <g»»)ftR4> 

ftft?Tf C'ftt ^IRf; CT^H ^RJ 3ft ftftftT, 3Sft R&Jll, R'fils ftftftt I 

(b) ^RJ RIS»sls ^ICs<) j i5l*W c t, x = kt; x = CTftta I) 

(*) g«rc 3ft ftftftra msz log— 
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(\s) fafi?13 , k=^- ^ 3 -^; (W 2A—> $??t?) 

*=t5TT5 *1!^ W*«B ^ felti) 

(8) swsi 5? fafaRrra'stffa,, ti = —; [ c^h wnatra ®?s R'Sn^i)? ?? 1 

ti =r-: |fating? ai?fa^ wnatra?j*5fa?ifa? 11 

o ^?*rt ?? 1 Rtia^ ?wj •jjh'av ?faa ? 1 ft?; ?t wn 

?**H ^51®t? ?^R ’|v»(,n I ^iRn 1 fa^ C?C^ nGcn I 

o ?fa?r? n% « ?fa?t i *ii**iR<? ?t 'srt c*h $?rca Rtitiw* 4 ?^ wt 

Rtinc<w ?^ *t% c? ?fa?r? 'afa? 5 *ri% nfs fafana 'src«iaiac«fii w, 

?fi?I? *lfi <5*11 ?? <fl?<, Rtincn^n C? 'arfiti® "lli m ^cn 'slcincn 1 'ilin n*il ??1 

O erst^ « firsts i <? ?m< ?? afasm:? Rfitic-w fcafate c?re awiiiR* Rtiiii* 
?fa pfai ?t gm ?toj ^ fatim c*rc? fare ?k? « ^ ??R<t ; &i ?rre m\?? ?®n ?? 1 
d^lntin $’lP><ltit'o faliur* ?fa WalR'i ?s?fl?f sdtinlcn> SF5t????T ?? I 

O srsm fa? t ct ?? ?m^? fcafatfa? ^nrc? ww srsm wst st?ai«$ ?ot ?ra, 

'®lcmc < p 3d'®l<5<p fa? ?PTt ?? I 

O srsfa* fa?^? % c? ?? ?mofa $?P?fa* ???rc? a^Mre* spsm ^rst pffa ?m, ^itnare 
#§m fa?*fa <°ii ?? 1 

o ^ ep? m * c? tj'SMw* cfzs Rfiiii* wi ??fa ^ ?*rra ?tf?fa ?rre, 

afci????T??i 

O ?r??^ spsrn i <? stsmw* cro g ren+fl? fatjfon* wrt $?m? 1%^ 

^ic<p si'oM'i ^n ^ 1 

O ?C®? §f%? « srtfatff? ?F5 'STf < tfa?s '5jjfafa$ STf^ffa 

<^*ii4i* csfifN ?m wf5? *rm< 1 4?n 'srsi^ 4i<*^ srsm 1 

o fafl^w ?nj *ifa ?o <3 ^ «'sifa?* *i?i«R4 *m srst??* ?rni? ^ 

??i 

is _ _ \\ 

— iva 8 aw <i\Z& ) 

% J) 


i l W *lHlnPi^ Rtinln C?*t ?T ?fa <j*ic« ? falinln ^Iwn 5 ftfafa?t <?H 1 R. c?. ^oo^l 

(?) *Hlnfan» Rtinln ^ 1 * ?T C?? ffTe l 

^ l Of) R tin In ? 1 ?T fastens tfl^tD ?n?!?lfa<p v =ilc»il&*il w 1 

(?) Rlinln ^.In fa^fel? ?*?fa ?*?! I • 

vs 1 (?) Rtinln ^Icnn ^?? 2f®t? R^lnn>l§l faf^ fa?!?? 5 '=dc < nlt»»il I 

(?) Rtinln C?? 3Ptn»n ^?? Rtinc<?n n*inlinln srst? ?Jt?Tf 1 

(?) Rtinln ^Itnn ^5t??Mln a^t? n»ln k H?.'?lc,»ili>'tl w 1 (^. c?T. ^oio; ?, C?t. ^oii) 

(?) ^jrawRuiw* ^#^*1? ?m?j c??te c?, Rtinln ^5t??tafT pfai ?zm Rtirn* ?m ^R? 

?t? I [ 1?. C?t. ^oo'l); ?. C?t. ^.oo*\ 1 

(®) c??t&win ■'iklcnj Rtinln Rlcnn tS?? RIincn»n ■^i'®c«in 3 ^sM ? < fat I 
8 1 fr) Rtinln n'ic'o ^?l? [ 5 . c?t. ■^oo'b, ^ooi;^. C?t. ^00*1, ^oio,?. C?T. ^00*1, ^oioj 

fa. C?t. ^00*1, ^ootr;?H. C?t. ^oo«6] 
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<t<te 


TO ft&aRf 3^ O *ttfa} Snl^H^R I [ Ul. Cfl. ^OOS, ^ 0 ^ 0 ; fr. Wl. ^oofcr, \o)o ; 

ft. fll. ^OOb, }oib; 'f. At. ^oobr; (a. ^oolr, \ fll. ^oolr, a. Ca. ^ooT, \otti ft. C^T. }o^] 
<t I TO) 5^1 filial <\M(X> S^tl^f ate I [ W. TO. \oo\r; TO. '^oo'b, ^OOV; 

ft. TO. ^oo^;a. TO. ^oob;a. TO. ^oo\b] 
TO filiala $ja apitaRrt stft&t 3^3 ScsH ^a I 

[F. TO. ^oo'b; 3. TO. ^oo\b; 3. TO. ^oob] 
'b I TO) SW3 ^3 ftfimT ^IC<P 3C°1 ? 333 33 f*fem ^13 £1,3 C33 35)333 Sfft&T 33 I [ T>t. TO. ^oo'b; 

TO. ^oobr, ^obb; 3. TO. doctor, ^obo;3. C3T. ^obo; 3t. TO. ^oob, ^obb] 
to ftfima* (A)—>$<roa (B) fifiaiasftataa33I 

[ 1>. TO. ^003;ft. TO. ^OOb; 3. TO. ^003] 
TO ca^te ca, aaa 3a ftfiat a*R>e wa^ ica caa aa at i __ 

(a) ftfiawcaat^ ca, aaa am fifiata (at 43 ft ftft£ met a^s ca to 
afC^^ST) fifiiJC3fl 2dl5lf^o<P $*13 ft^3 3C3 at I P>t. TO. ^ootr, ^obb;^. TO. ^oob; 

ft. TO. ^oo^; ^. TO. ^oofe;3. TO. ^oo^; 3f. TO. \oo\r] 

S I TO fi®fi 33 filial ^t? filfi 33 filiflls 3J3 $ac33 33 | [ft. TO. ^obo] 

(^f) 2A—> ^ < s # W; liR^ 9 ! ^ slPNPJI ”^?I I t^. C^T. ^, 00 ^; 

C^t. ^ 0 ^ 0 ; ?n. C^t. '^oo'b;^. C^T. ^oob, C^t. ^OO'b; ft. C^T, ^oob, 

TO ftftiiw ^t? 'c^q cn, f^trr am flfoiiia «wft»4 wrrarta 

aTOyilft^ I [ TH. Cal. ^OOi; PH. ^Oio; 5. (ft ^OOb*; ft. fll. ^OOV, \o)o\ a. Wt. ^obo; J. OT. Wi] 

TO f^Shi ^ f^%?na ^oa 5 ^ 'Q ^rf’R ^pa tx /2 = 1 

v 1 to sWsjA^ ftftmta ^t c tf^^ arrot 1 1 i>t. to. ^ 00 ^;cat. ^ 00 ^; ft. car. ^o^o ] 

' TO "*1% 'Q ’Brft*! caH ^•IC'® ? [ ^. TO. ^oob; a. Cat. '^oo'b, \oo\r ] 

(a) »i% ftftmta atcaa ^nw ^fetca ^ihW'® ^t arwrt ^a 1 

[ia. Cat. ^ooH, Cat. ^obo;ft. Cat. ^ooVr, ^obo ] “ 

(a) atatafta ftf^ata ^a^at^a ma^at ^ aac^ca ^ic^ioii ^a 1 
b 1 TO) sfataa 'Q srsTaa aac^> ^aJ? [a. cat. ^obo] 

(a) srsta^ fta ^ si^ta^ aaia^ ^ia a^st at ^ 1 [fl. ca. ^oo^, ^oib; 5 , ca. ^ootr; f. ca. ^oo^; 

ft. ta. ^oos; a. (a. \oo* t w-, a ca. ^obi; \ ca. ^oo'b; ft. ca. \ooi ] 
^o 1 to) f*w^c3f £f$tacaa aia^ta ^ataa e t 7 ta caa 1 

(a) ^-st^taa ^tf^ataaaai^ 1 [a. cat. ^oofc;ft. cat. ^obo] 

. TO '■iifo* aWhH ^t? are 1 [ft. cat. ^ooV;^f. cat. ^oov, ^oob;a. cat. ^obb l 


(^r-t^g-m g) 


VMM 'e ^[*)MH 

■3T<f^p« «nsr 


i 1 
^1 

V5I 
81 
<t I 
fel 


SI 


C? 


JlMUlPto *t1^R^Jl -ft ^t? 

Pi IS 1 ills *J£ss eis > s > ^?i? ^t I^.-nls < ?cs OT’JtQ i 
RI3»sis ^ ■ f i**oi<u <> i p »jf^tlt 9 ira ^ l 
R13»iil S'lks'-I^ (?Pt 1 

“fo 5*1 Rfi»sls 4^11! ffPlf^ai ’flrw*i 5ii i >^?i ^ £s(*I^>j (TT^f i 
( 5 ) 2 M*i 5*1 R&sls ■ > i5l' < wi e t cspi 1 4?i ^ft> £sp|^5j c*r»l 1 
(^t) sw*i 5*1 Rftsls 5.1s $sc/w5 ^i51^*1 OT’t I 5 Ij5 ^sc^s <555 ? 

(*t) ^*l) 5*1 'S a«m 5*1 Rfosls C^*t 4sts*s <555 ^ ? 

Rf^iiw #t ^ 5 ? a«n*i 5*1 5^ ^53^ <?m i 
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vi c*) ftntta ^uri^TcDoJ^ nfta ^ ftrcsna ftftnta an«w? nare ^ nts i 

(*)** 3W-«ft«tf^s ftfts?rt ft ? nJWf 3*1 I (f.Cat. *obo ; a.cat. *obb 5 

ft. Cat. ^ooV, ^obo; 3. C3t. ^.ooi, ^obbjTI. C3f. 3.00*1, 3obo; 31. C3f. 3obo; ft. Cat. 3obb] 
(*t) C^l*! “Ic'i 4*fc R'sli) ftfofll St*fsj ftftntn na ? [ TJt. C3t. 3oo&] 

(3) ft3t$®t njlfttft&I ’’Flfta ftctSnWa 3n 9 '5(T‘lR^ ^5 ? '5% 319 I 

b> I ftfft 3n ftft>iil3 nSjSt <3 ntftft^ »l5)<M e t C*Ta I 
bo i snn an faftnt« ftltn an ftftma £aft$j fctsra a*ca ^*rct a* 1 

bb I ft ft 1 <113 3l«JJ tg*|?j SftoM ft*als4l§] ft'TTW 5 ^^?! ntn tecJN ^3 I 

b3l W J lft i fl e t *lf& <1»1C^0 ? [lit. flf. ^ooi;^. C3. ^ool; C3t. ^obb; 1. flt. ^00i;?lt. At. ^obo; ft. (3. }oob] 

(3) n%3*t 1 fftf 4l'olc<l ftft>«l3 5lsC<P tfttlft^ ^C3? [ 3f. C3t. 3obo 1 

at, *ll® *9 ftfofda 5.1 cnn nC*)J ^ ^t? sjHJI ^3 I [3. C3f. 3ooi -, 3. C3f. 3.00*1 1 

(*t) Srflft ^t 33t? 

bvsl d'oh^ 3t '=iyi1J < p- 43 d'sls'i ftftuW 3tc33 ®*I3 ^l^*t ^814 ft*"®l4 ^w? 
b8 I n^»f an^^has aFJ - 'SI C*T*t I 

b<f i 3gwi^r #t? <iift fterea ftnt^C3 ? [g. ca t. ’o * r f- cat. ’t>is ft. cat, ’o9 } n. ca t. ’bb] 

(*0 ^iftftd^ *t*tj ^ < 5,Hl l 1C'i *j(T» U)'1 | btI<£c»JS 1 ^J^5,lf C*H I 

b9l (?) ST5t3R 3C*t ? SlftsH T tt9 I 

(«t) nwrg stsm ^t? fcntaa*tftt9 i 


(’t-ftrs'W ?) 


*} t.*i M. 


in ^n ft fin 13 (i) kx log j~ 


2.303 a, 
B-x) : W k - _ t _ xl °S^ 


(8)k = { «?) ti =1 

b I gsfsj ftQ»ij|«q 10 min ftQ»«ls nRl I 

l 6.93 x 10 -2 min -1 11^. C^t. ^obo] 

^ i 40°c ^r*W3rra «f%i g^pt h 2 Q 2 ^ ftwren- (a«ra a^) ft&nra n^ng[ 6 hours ncn 
ftft»f)ll^s I^WT’‘f J l -.&25 x lO^mln -1 ]jft. C 3 t. ^oo^ ] 

«I 0*) 43sft swn ft&3l< 30% 60 min ?m ?WR ^ 43 60% 

■'I'M?} ^C*4 w dt«N»i 5.C.3? [ ^8?l t 154.14 min ] 

(*Q 435 ft bn 3 *n ftftsnm 15 % na 20 ftftc5_i ftftmft^ (i) m ^ (ii) 60 % 

^05 W ?m t Q. 12741 X.ICH 3 min- 1 ; tj = 112.76 min] 

[ T»t. C3T. ^ 009 , ^obo] 

8 1 4^ft cTiittRjiii '5ntPTttft*t a«m an ^3f ft^tf^s ma ntta 5 1 csnfen 

20 min 5.t*i— 43 *l'o < ?sl 75 'SW ft'olftr® ^(.'o < t l 's 5,c<i? 

[iS^a 8 40.016 min] 

<m (a*) 4asft bn an ftftnm 25% n^ na 30 ftftt51 ftftnffta ma $?&, n^'Q 
75 % aoata nna *t«tnfnnr [Saraf * k = 9.591 x 16- 3 min- 1 -, ti = 72.26 

min, t =144.57 min] 1ft. Cat. $ooV;a. cat. ^ 00 ^; ft. cat. Aooi ] 
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•• 9 pmift 9 <h?<f 

W 49 ft aero aro ft tea 19 9% 50 <rox 99 9x9 Rfoiiifta 75% 9*93 9x9 99 ?m 
ax?rra 9 ? i&sa t 100.04 s (arm) [ f. cat. *oov, *ohh ; ft. <91. *00*.; 

9t. C91. ^oo'b, ^oob; 9. C9f. ^obo ] 

'is 1 (9) 49 ft h9 99 ftftrom '9iic v ift4 ftftrora 919 4.82 x io- 3 min -1 1 ^ ftftrora 90 g 
*lft9t*t ft&99 W® 2.25 g JOT C*tX9 99 *TO9 ®IHX< ? [$«fl 8 5.2534 min 1 

w 49ft a«ro 99 mm 919 599 1.15 xio-V 1 1 4 Rf&iw 5 aro ftftro? 3 $rtx 9 sro 

tic's 99 ^911 [$®S 8 444.28 sec 91, 7.4 min] ft. C91. ] 

*> I 49ft b9 99 ft&uln 5l9ft59 Wrt3ft 0.6 molL" 1 tefX 9 0.2 molL" 1 999l3n9 JO 7 ! C*IX9 
5.0 Rftt 999 *11X9 l ftfofllfts '5I3 5^ ft^fl 99 I [$9* 8 0.2197615 min" 1 1 

( 5 . C 91 . ^ook;ft. C 9 t. ^.ohh; 9 . C 91 . ^ooV-;^. C 9 f. ^ool, ^oho] 
v i ( 9 ) <&h aero 99 ftfema ftl 9 *ix 94 *tft 9 t*t ftxmftr® w *rrx*t 1000 <71x99 i 
ftftrot ^ 999*1 *ra ftfoiixo* viw--^w^ *tft 9 i*t «Mft$ «rr 9 xa? 

[ $9* 8 3323.23 s *1* 91 55.39 min (fflU) 1 [ ^. <91. ^oo'b] 

(A 49ft ae(9 99 ft foil Id 9X^9 *lft9T*t RfottO RwlfolO TX9 300 s *199 *11X9 I 

*ra Rfttiwi 49 - 9 ft 9 i? , t «rPt® «H 9 xa? i $ 8 900.4 s 915.01 min (aim ] 

l®. C9t. ^ 00 % ^ohh;9. C9T. ^oob;^. C9t. ^oio ] , 
I (9) 49ft 3®f9 99 t9ft?H9 919 0.0635 min" 1 9£*1 4 ftI3*j|ld 991 

[ ^9 8 10.91 min 1 

(e|) 49ft SM9 99 ftf99l?I 919 599 2 x lO^sec -1 9PI ftf^Ulftil 9<ftl9l*l *t*H1 99 I 

[£«fl 8 346.5 s ](ft. C9t. ^ooi;91. C9t. ] 

(9) 49ft Rfollld ^9 599 5.6 X lO^S" 1 *X»I 4 ftf99l9 9^99 919 ftfa 99 I 

I $8 12.375s] (ft. C9T. \oo<t ] 

[ gft9J 8 919 59X99 499 <9X9 9HT 919 4ft 8W9 99 ftf9911] 
bo I 49ft 9131 ft&99ftf*lft 49ft ft^9 99 ft&9t9 ^ift 9991311 999 0.2 molL" 1 9^9 919 
9^ftl99t 9I®19J9 5 ftftU I 9lft 9*T913H 1.0 molL -1 ^C*l, 9^ftf991 91*1 99 9^9 ? 

[ $^9 8 1 min ] l ft. C91. *obo] 

I 25°C. 9Ti913H9 t'Hti 9rtftt5t59 9lfft ^ f^J9t c l9 919 599 99 6.36 Lmol" 1 
min -1 . 9ft 919'Q ^91^*1 WtfttW59 SH9ft9 99913H 0.02 molL -1 99,9^9 10 min 
*19 ^ ^91^9 WlfttCcCn *1999199 9t?i 91^ ftt?lft9 5X9 ? I $99 8 56 % ] 

I ^It3 91X99 $*fftt1%X9 4 7 $tX99 9ft 19X59*1 5^ 4.50 mol" 1 Lmln" 1 99. 999 TI9 'Q 
4 7 $I9 $9X99 Stl9ft59 9991311 0.2 M 91X9 I 9X9 10 ftftB $£ £ ftf99lftX9 ^19 <3 
4^1X99. *lft9T«t 99 '5(9ft^ 919X9 ? ci 3 ' I$B9 8 0.02 molL" 1 ] 

bo I 49ft *9 99 ftfollM ftf999 P«Q $9X99 2fT«tft9 999I3H 0.2 molL" 1 9ft 2fl9ft9 
ftl99l9 919 1.6 x 10" 4 mols" 1 99; 9X9 ftf99t9 919 599 99? 

[9^X99 8 ^ = k [P 0 ] x [Q 0 ], ] [$«9 8 4.0x10" 3 Lmol"is" 1 ] 

b8 I 25° C 0 35°C 9t*l9l3Il9 49ft 9l9l9ft9ft^9m9195999919W 2.25 x 10 " 2 min" 1 
49X 7.10 X 10" 2 min" 1 I ft1^9tft9 *113*9*1 *1% C99 99 I 


($99 8 87.75 kjmol" 1 ] 
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1^?rra ^t’Tsrrat 25 0 c 35° c -4 $fte^3w £ R&«r ^r 33^3 3R 

33 l RfoaifiR 3f333 3%3 3R C33 3R I ^ [ $*3 l 83.885 k^m oH 1 

43*fi> R&3R «RT ^13313113 C33 33RR 3R ‘'TfOTTt C3®1 I 4 Y ^ <1 ^ 5 
log k R133 3*E3 ct w crt 3rG3t 313 , ^r t>fi -75 33 i RfomfiR rRr 4 ! a% (E a ) 
3*5 ? [ $*3 i 1.4364 kJmol- 1 1 

[ * UR - -E a /2.303R = - 75, 4*ffiR = R = 8.316 Jmol- 1 K _1 I 

1 


( ar^t 


b i afafwra, fafem aft « $33 RfoauR c31»tr wmr a^R whr ®rj 

‘R&3R 3R’ 'fof&m SR $33*' <3 ‘ftfaRR S3’ 3133* 433 33 3T3p S3’ I CC1 4 S13t^ 5%^5 
N 2 0 5 43f3tsrBR ^tflR’sa^ 3175*1313131 1 mol^N 2 Oti (R^|mol^02 ’tim $<?33 S3 
431 4fi> 4*fi> b3 ^3 Rls»«l I 43 413ft* 3ft*33 'Q ft&fiR 3R ftu^3 2 
2N 2 0fe —» 4 N 02 + 02 ; ftfaRR ^R - k x [ N 2 O 5 ) 

(*) (3(MI3 313)^* ^ ? b 

(R) 4*1^1^ S'li'o C3131 ? 4fl> R > 'olt<l fowl <P(.W ? S 

(^t) S>nH<p ^c's, 333 *3 Rfowl ^t? 333 *3 Rfowls SR S^c<wi 351*83 dfo&l *31 4 

C3) $^33* 3ff5, ftfoilR SR <3 ftfoflR SR SR 5 ? 3®TO5 C3131? $^3^*3 ftwl®H ftfoilBI 

wrt sra, n 2 05 43 *t4* 3ftsta fttsifti* ^ 50 s 333 srca1 3*s*«t 33 £ ftfo«c<M 
4* FJ^Rf «nRi 31*E3 ? |$* 900.4s] 8 

I RhlwPi* Rfowlw 3ft, 3ft3 t533 Rfowt*w C3I3R S*T3iaiR SF5T3 « •»i5l<wi*t fofe* ftfofic,*^ 
C313 4^[ ^.'sjlftw WHR ®r»ij ‘Rfowlw SR* SR ^ < p, ^ R&sls £*|* ^.'sjlPt 

’IRiRijR W|i|ji|| 1 ’i^’Pl’llw 48°C ^tasrtRR CGjRjFRtt^ (CC1 4 ) 3R^ N 2 0 5 43 

Rt<jN»1 C3C^ l^n^t *l<fc<l ,1 M ^fPt areRT 3R i 

2N 2 0 5 (g) 5=* 4N0 2 (g) + OjCa) 

2 mol 1 mol 

t min : 10 20 a 

0 2 43«TR^(L): 6.3 11.4 34.76 

(3S) Rfoflls 'oiWR<p' 5 ^1 ? , i5R3R«t 31'Q I b 

(3)f3&3R53 3»TC®^^3l?’^^ff3l^Rr#T'4*n33 t tR«l ^ 

(*1) «fl»T C3R5 CART'S CT, RRRTf^ 33 2W3 3^33 I b3 3 R RRrR vsf& ^3Rt$T 


(?R I V3 

(3) S*nH<p 3^, ^ ^T’RtRR RlffillfDs k =1.4 xlO"* sec -1 3C3 N 2 Os 43 3331311 4^ F5<ft?3 
sm ca^5 W 333 3NR? RQkilR m « «fl«tR^3 3H*1J 31^1^31 ^lR'4l>i^3lW 

Wtl 8 

vs I 13®T^ 3TRC5R313 RfoilR 3K33 ^33 3>133I3IR 2T5R 333113 33^3 33R1 ^ R t gRRR 
3faR3 3%3 3>«fT 4WW I '3T3R 2T51335 f3HRRR 3^R3 3%3 3taR?F 303 3R175 3E3 I aSl^MlW 
3313 33313TR NaOH *3 f33l$,3 ' a ulPic'5o?s 41^ f3t!R3 R&3R 3R 3 ^w*p3 333 33 33 

25 mLl3faRl ft33RS 3313 HC1 4^5 3131 fr$aj*R 3*C3 %^3 3<C43>3 ^f5t 3T93T C3®1 * 
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aiaraftas afafoui 


<»4 


8 I 


<t I 


Time (min): 0 5 15 25 35 

aJ4f® HC1(mL): 16 10.5 6.25 4.5 3.62 

(5) 4a>l«1S ^#51 ^ fttSaa "ft ? atQ I 5 

(*4) 45-atafaai fs&sl <1*1 os ^ ? SiKsH'^r <JiajT 5a I ^ 

(*t) $^tat5 sm fa&ata af)5ata snato* aaaian v g m «taaa aa wnan (a-x) cm to 

R^ls ff 4 ) fa&sls 4ja gsops 5)^*1 fi> C*P( I ®**THt.4il 'bltl sj<rM ^cs 8fsn*t 5a CT, 
fa&slfD ft'sls ffCHS ^.ts I *3 

(a) SaH*? ^jo® , toata *ifosa afo s'ios ^af ? *i&*ia *i(® 'Q fa&sis *nsia acar a*a^ 

'?cth 5a i ^ca lafoma ®aa a®ta Tjfa5ta®i catarrc® a®tft® torn « 

aa®Tft® fa&ara afaaia a% cato ctoFssj wa 5a i 8 

aiaraPfa fafsaia ~m fttoia «rj toa gft falannftg a5*rra aftea 5at aa- 

(1) CH 3 COO.C 2 H 5 (aq) + NaOH (aq) -» CH 3 COONa (aq) + QzHgOH (aq) 

(U) CH 3 COO.CzH 5 (aq) + H 2 O0 CH 3 COOH (aq) + CaHgOHlaq) 

a«m fafoam $at$a anfafttca a^gata ^*u aforta a\ NaOH aia^® i toara 


ato hci 4 Pi os* swM 5 jjca fcaPafat® 5 f*i 5 aiPi® atft fifths 5 af vsca. i 
( 5 ) $®atoat < 5 H e 3 %a toat? 5 

(a) S'ss Pi(s*sis o^tiiif^%® Rts»si a*^ ‘P's ^ij®t ajtajt 5 ai ^ 

(a) gfl> fttoa aiaj 45ft ia 5 wa; to toata 25% a^ag ay® 30 Wft aaa 

m*\ 1 t^aiffia ^ta saa, « 75% a«aia sftaMta w aaat 5a 1 ® 

(a) $ , ^) T (t < ps 'si^a (l) PkM gfl> filisls aSl^sa a Pi&sls akss ^i 5 )s*sa He's Rlisls sa 

W ^TNTT ~^3I I 8 


(i) a+b—» ®^»-^ = k x[A] x[B] (ii)P + Q—»fcaam, ^ a[P] x(qj° 


(u) a® jre-ataftas ftfeai mus ^ 5 ? aa *u 5 -at«tft 5 toara ftaaa*$ c«R 5 f^Sta 5a 
ftl^aia ala gsc^s a^t^aa cac 5 swa 5 a R&sis aia ga? 5 a a§t 5 aa sri^At 5a 1 
c^iaat wh caata a»ato cata^ «<w h 2 so 4 

V2O5 srsTaa^ca araf® aa 1 atata h 2 Qj towa.RftaiU ia 5wa ; «aa caiwi «h5^i1»i-' 
h 3 po 4 cat*t5ta h 2 Q2 ‘flatomsrtaa^aai 


N 2 (g) + 3H 2 (^ 2NH 3 (g 2302(^ + 02(0-^2803(0 


(5) 

(a) 

(a> 


(a) 


(to tea a^tal 


# 


c? r 


2H 2 p2 0 2H 2 0(/) + 02(0 

4 ®atot caca* toa sn^ja^^a arei 

'amtoaatoi#)? v 0 ' i 

srstaa f^a 'q 3®ta5 aaraa a*rc® f5 ^af ? anait a*a 1 # * 

®i$Hwa afasaca aia?® s r s ra ^a i caag ®t arwt 5a 1 40°c ®taararra 
^»Da gaca h 2 o 2 *oa totwa toaia a4r?[ 6 hr. aw to toatffia 75 % awg ac® 5 ® 
aaasrcamaaca? [®i 720.3 min. 1 « 

^a^a^®,c5H^aaa^a®taa?c®tata^aai^>iiaa^w ^ arran ^ataaa aa wa 1 
caaia a”at®^® nh 3 ^aarnca cala g®ta^a &aic4Ha cna 1 R&aia aflaia a^a $aa 
g® i ac5 a aa^ caaf^a wa aan 8 
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«i afofaaim fafemm am, am saa^, 'aiafaa^ 9 fa&am aa ^nawa wiaat cma^i 

fafearn am fafom mj.^m anwa araa a*aftw aacw ^ama <3 a^HCi 
^a fafeam co 2 ajiaca mamt ana mm a^tfcaa aia 3 ^ amt aai 10 ow® aa aa 
*itpt mm cc >2 anwa ^ircwa caa^ aat aa 1 tpsn?i anwa 'atwaca Y-^ra 9 ww x 


^pa aca 'ail'eau caaf&W cm R^W ^a’fa '5I^ JI t aca iH 9 ! ^slope, tan0 = ^J aaat aata 
SRJ Y =‘22 cm 3 ^X = 60 sec. at 9 af COai 

W) W«fP3a C#ta#? i 

(a) S^lacaa ainmfta f^fasm caca lafeara am fa*fom aftamaft <m 1 falaam am 
„ ^^tfcaa -m ($& ,<jaaaa aaat am 1 * 

(*t) Rlaam anma $aa iafcmcaa ^5®i casiaa ^a swta ww mm m fr^aa aw 
!^ft> affara af^ww iog ®ws a^ ^lam, snain^ 'atiaia 9 cait> ^Tarcaa tj^iMMs 
araara aa iiRi amraa caecum atanmi anarr aa i vs 

(a) v5*nHc<i» v5csfaa 1a%am aa aaw ^a? fafejj acaa RQ>«m $iksa at9 i Rlsmisi 
^Mla^ *9 ftfoara acaa acai Rfosj a$api^a 'diPwi ^i^aica wa 1 8 


*11 ftts cm ftfeam fafeataa camm aaaiart am aawa caaffor <jhh aa 1 <$ watfca a#$ 
at^a f5^a at9 1 

(a*) <iw<i gaa ? i 

(a) fi-ja suit's fa caw ? v^a 1 d^t fa®ta 

fcamaaaaanartaai * 

(a) S*tH^ aw, fafifjia ? caaftm aw 
ftftrntfim a^aw fiflmifim aa 

9.am siaa aaataa 1 vs 

(a) fr^taa aw, fafaatf&a aaf%f%a am sawa 
atama a^taaa af%it ami frftawa 
fa&*iin>s a^rt^ 300 s aw c^ic^Kvfl o^a 
aa f^awa ^-^rt^t 'smf 5 ^ awca? 8 

t* 900 . 4 s ] 



*55fD ^'Br-i-n-i 


«fsf (MCQ)1 


af-i • mcq a^Pl^l&Pi £t^( (simple mcq) «^#R 'S a^tjlaa « 

i 1 facsa cm afWaaf^ ^Rj^a fa%am mi acawi ? 


(^^ = kc 


(a)^r = k 


(a)^= kc? 


a 1 tai caia aaa ®a lal^am area ? 


mo 1 1 = 


0.693 


, 1 A 

r ' )k= T x a(a- x) 


Cl 


vd 1 ftcMi i^\*{ ? 


2.303 

(*)k=—j— xlog 


w-^= kc3 


(a) 11 = k 


(a - x) 


^ 0.693 _ , T , . , _ 

PD 1 1 = —n— ( 0 ) k = L mol -1 s _1 (a) x = k x t 
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si f^5?t sr ftfoaiafrrrcsm 

PP) H 2 (g) + Cl 2 2HC1 (g) 

P0C 12 H 22 O n (aq) + H 2 0(Q -^4 CeH 12 0 6 (aq) + C 6 H 12 0 6 (aq) 

Pt) N 2 0sy-» 2NO a (g) + \ Qi (g) pi) PCl 5 (g).- >PC1 3 (g) + Cl 2 (g) 

a i faita aR fafoiiisi 4a*p? 


•b\ 


‘U 


pP) s _1 pi) molL -1 s -1 

, NI'3| < p Sited*! ? 

Mn0 9 

pP) 2KC10 3 (s)- b 2KC1 (s) + 302 (g) 

pt) 5(COOH) 2 + 2KMn0 4 + 3H 2 S0 4 — 

P) 2 S 02 (g) + 0 2 (g)^^^ 2 S 0 3 (g) 
lic&s d'ilst'is Sltes*t? 

Pt 


pt) Lmol^s - 


POnr 


i-i 


(^f) 2H 2 Q2(aq)4 2H 2 0(/) + 


->K2S0 4 + 2MnS0 4 + lOCOa + 8H 2 0 


PP) 2S0 2 (gl + 02(g) 


2S0 3 (g) 


W 2 S 02 (g)+ 03 (g) 


NO (g) 


2SQj(g) 


NiO (s) 


2CaCl 2 (aq) + 0 2 (g) 


VI 


pt) 2Ca(0Cl) Cl (aq) 

Mn0 2 

pi) 2KC10 3 (s)-» 2KCl(s) + 30 2 (g) 

<?PH RfoiiUl 4^$} <PI$<p5) ? 

i 

pP) + H 2 -»• ftiW 2N0 2 (g) + H 2 0(/) 


PO C6H l2 0 6 (aq) 


—> HN0 3 (aq) + HN0 2 (aq) 
» 2C2H 5 OH(aq) + 2C0 2 (g); pi) 2H 2 02-» 2H 2 0 + 02 


b 1 c^'iifi f*k&d *r?i ? 

PP) f *MJtj (*o 4fl> nR?!} 

(«t) W&m «nc»Bi pi) Rfoura Rt*tfap^ 

I “.[•tlffH Pl&ills ^l?l-dj^CTO ? 

P) Ls" 1 pt) MolL^s” 1 <*t) mols' 1 (R) *TO, 

ibi A—>B; teia 33; w ftfedtTO mi ^ i m 

[r = k [A] n W3ja? 

pP) 2 pi) 1 pt)^pJ 

I A —» B >fl R&illd AJd 4 *ft A <d?l I'HMI f^£t TO I ^Jl I fa&nlfl telS ’>I^N s ?I e t, 

r=k x [A] n tePln=^5^ca? 

PP) 1 pt) ^ (*t) 2 ^ PO 3 

I '4WBII teld ^*11 Wl^fS J lI^<P ^(.S— ; • 

. pp)*ra**w&t.^F<ii Pi) ^ *win ^t; pt) *tflR«t spj ; pi) ^wspii 


#' 

pi) 1/2 































<N» 
b8 I 


b<?l 


b^l 
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W&m ^13 ^Hl3 ®t*u 3f$5 33 - 

c^s) ^r^nnisn (3) 35135 3J3^t3 ; (3) 31^33 3f^ 5P3; 

(3) ftfo*3C43 33313ft 

i'll 53 ftftirt (A —»$<«33) f&3 ^13 33 7.5 xlO -4 molL -1 s" 1 333 R&35 A 3331311 
0.2 mol L -1 ; 533 313 iJ35 c<Pl*lfl> 3C3 - 

(5) 3.75 xlO- 3 sr 1 (3) 3.75 x 10 -* S’ 1 (3) 1.5 xlO* 3 S' 1 (3)8xO- 4 S" 1 

H 2 (g) + Br 2 (g) -> 2HBr (g) RQ»*I3 313 »$)533, 

r = k x [H 2 ] x [Br 2 ]2 3J3 4C55I1^53 C5l5fl> 3$5 3C3- 

(5) 4fi) 3.3 53 f^3t; (3) 4ft>3 ^ ; (3) k 43 455 s _1 (3) '3HR < P v 5 2 

C5R 5tt3K3t^ ft&3RI, ftf&31 43313ft - AH kJmol- 1 *53, 533 3^3 3%3*l»l% (EJ 


(5) E a < AH; (3)^ = 0; (3) E a > AH; (3)E a =T3T 

bb -1 C515 5t3*lft (A —> B); 3&33 3% 60 kJmol -1 431 Rlifil 513 20kJ mol -1 I 

43 RQ»(j|*i (B—>A) *llifl3 3% C5t*jR> 353? 

(5) 80 kJmol- 1 ; (3) 60 kJmol- 1 , • (3) 40kJmol- 1 (3) 331 

bi> I C5R ftt&llil 35315% 3&33 3% ftfol TJ35 C5Rjf& 33135 *53- 

(5)51331311 (3) f^3C53 st^f%, (3) 3^313, (3) ftf%553 3331311; 

*ol 2N 2 Os (g)—»4N0 2 (g) + 0 2 ; 4 ft&313 C553, 313 3ft53*l 33 r = k x [ N 2 Os]; Piwi 
C 5T5fl> 3$5 33? 

(5) C3tP(5 ^1^313^>; (3) faftfilfiSbS 1 mol N 2 Os3I55; 

(3) *T3ft5 RQ*«I; (3) 333 53 RI3>«I I 

*b I 45f& b3 53 f^3l3 k = 2.83 xl0‘ 3 S " 1 , 45$ 5T3313T13 ftf%lfi>3 t A 5^5? 

(5)2.1xl0 3 s, (3)2.45x1028. (3)2.54x1038 (3) 5.24 x 10 2 s 

*t-i MCQ 43 $*S3t*Tt J b I 3, 315, va I 3, 8 15, til, I 3, 111, VI 3, 
* 13, bo 13, bbl3, b*l 3, bval 3, b8 I 3, b<M 5, ibl3, b3l3, bVI 3, 
b*l 3, 3ol 3, 3b I 3 I 

3T-* MCQ t 3$ft<1bP| Sft (Multiple Completion-MCQ) 

t '0|*(3h*1 « fifarl’1 s 

b I ftfoll553 ^53 31^3 313 - 

(1) 53%f&i» 3155, (il) ^ftl 313 (111) 513 313 

C5Rf& 3f^5 *53— '6513133 3 HC1 4%®3 ftf%!3 C553J- 

W (1) 5 (11) (3) (11) (3) (111) (3) (1) 
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3131*1 




*1 


O I 


81 


<t I 




<U 


\r\ 


Rfoills mC33 $33 2T5ffi f33l34 mi¬ 
tt) rnmnaiT (ii) m*t (iii) fofeucmi -<2&5*i 

cm 5 } cm 5 }^ cmrra *hfe® nh 3 yr^t? 

W (i), (ii) <3 (iii) (3) (i) « (ii) (3) (ii) « (m) C*g) (i) « (iii) 

Rfofllil ^3 Pl^Jl «KJJ Pleat'S f33C33 $33 - 

(i) fa&iila '3T c tfaF (ii) 3ftm P)ft$ ft&3C<M cm3T3 WTiait; 

(iii) mflFP wm, m <3 m3mm 
■*ifW S'as cm*}!!* ^(,<5 ? 


(3) (ii) ^«RT (iii) 


(3) (iii) 


<39 (i) « (ii) (3) (ii) « (iii) <*t) (i). (ii) « (iii) (3) (i) « (iii) 

'aiJlPlwIW <^>Cl(.fifi 'su3-R<.*J<i c t HC1 iflfms ^ftR5 *rif^ <?m ^c®! Rls»*ilfl>s 3m mi¬ 

tt) 1 ^ am (ii) b3 33 (iii) *3 3*3 

Cm'jfl) *iIo , 9 $,e3 ? 

m (i) (3) (ii) (3) ((iii) 

tm*} sll^iIsjPl-q* RQ»ms 3.1 ess $33 j i!^*i e t 3%3 3ma mi - 

(i) *i(^si mm mi ^.c*i ftfonra m3 t^Pi mi i 

(ii) ,, ilff<j e t *il^w mm caPt m*i faf^am m 3 3*3 mta1 

(iii) 1^313 3TC33 $33 3f^3331^3 cm 7 } ST5T3 C3$ I 

cm 5 } 51^ R> ^15<p? 

Cm (i) (3) (ii) (9) (i) « (ii) 

1af3313 CTG3 d'toM*? 3T3m3 < PSC ff l- 

(l) ftf^ara mana^at Pic^ m3 m 3 , (11) ft1mn3 m3 ^Pa m 3 , 

(in) 3f339 3%mm 3ta, 

cm 7 } cm 5 } $ 1 ^ C5313 m^f^c'i nh 3 ? 

W (i) <3 (ii) (3) (ii) <3 (iii) (St) (i) (3) (ii) 

fafmrta ernes facaa ^fmm 3t*R m 31 wm Pkt>s $%^cm stcmm- 

(i) 43wt$a mr^tafmnftcrnfiia, 

v x s c 

(ii) 1 fasrrr^ 37°c « g^^ .pH 7 

(iii) 4<?$4 r i'sri^ lafosi £^a fa&am aa i 
c^itfS 4awfeaa war ? 

m (i) <3 (ii) («) (1) W) (i) * (iii) W) (iii) 

' 5 rt < na e M i o°c ^Pa <Fac*i ata at ^Pa *fta i ^ta^ - 

(i) ’lPJ>c<i*t ' 5 TT?I; (ii) <p fT?I; (ill) ' 5 rf^a e f ^TPSj 


#■ 


:s 3: wi 
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*.(.< — 

0*) (i) « (ii) pt) (ii) <3 (iii) pt) (i) « (iii) P» (0. (U) 13 (iii) 

s» i ^prorata stsr t 

(i) «|JWwPlaW •sfim'l i Ink = InA - E a /RT 

(ii) wron iok fitsnra ^ t^pt 

(iii) logk ^?TPl T _1 C 5 TC*I31*1*1 C®tW E a "Ml ^ItU; 

Pi CM '5^ — 

PP) (i) <3 (ii) 0»t) (ii) « (iii) pi) (i) « (iii) PD (i). (ii) « (iii) 

io I ' s THf<l<P^ fsif^RP Picm 'SPI ^ - 

(1) C-Sll®)*? *l5)' < PS e f (ii) '3|MR < P'5 slRl^ ' a M*4l Pl^ »t?l; 

(iii) f^UH SR - k x [A] n 
- 

PP) (i) « (ii) pt) (ii) « (iii) (*t) (i) « (iii) pi) (i) , (iii) <3 (iii) 

iii I’iJsHJ ft&illd ^51*1 ^ca *1^ - 

(i) *KRm ftfmu (ii) mol L- 1 s- 1 

(iii) Rfoac^a capita wnan ^tpi t pwi) 

*i!a<p $.c<i — 

W (i) « (ii) pi) (i), (ii) 0 (iii) Pt) (i) <3 (iii) pi) (ii) <3 (iii) 

i^ I i^J 5*1 R&fjlfl WlJ’Jl'll 'Sffl <pcr *1^ — 

(i) falsW'W ^ < t?I t! / 2 *11; (ii) ^iPTt ■1‘^4'sk^ C*W *Tt: 

(iii) i^ k ftf&IPM wnart 

(^) (i) « (ii) pt) (i) (ii) « (iii) pt) (i) « (iii) (H) (ii) « (iii) 

ivs i *uarct R&iiiji frtfr^pjptt ftu^t * 

(i) ^<rt^ srrafap vFPnarra ^j^st^ttf^s (u) k 4? Lmoi -1 s -1 
(iii) 1 jfi> RlffiitTO 44(1)51 ipprnzn A.C'l fa&illfi! i - *! iFORf 3.CS i 
wi'ifi) — 

(?) (i) o (ii) PO (i) « (iii) pi) (i), (ii) « (iii) PO (ii « (iii) 

is i 1 *i«i c-* u$ 2f^M4 <j*iaim j[Pt *nu ; 4?t ^rai^rT- 

(i) ftfrm (u) ft&st i^su *tw w$-, 

(i) RRp«l*l '5[f^5 *n?J; 

C4l»(fD $£<1 — 

(i) « (ii) pi) (i) (ii) « (iii) («t) (i) « (iii) (H) (ii) « (iii) 
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atatafn^ afefaajt 




iff I ^UsJCSTt m asta «f^ _ 

(i) 4 ^|Viblc<J viHerlaa DwPraiQ C2ftfta ; ( 11 ) SfeMWi) 1 T« 37°C , pH = 7 

(ill) fell^l*lV6|; 

W (i) (ii) « (iii) (a) (i) « (U) ft) (ii) « (iii) (a) (i) « (HI) 

MCQ *£RT $'8«><hl • b I a, * I vs | a, 8 I a, <f I *t, vb I s(, <i I as, V I a, b> ia, 
iota, bbia, baias, bvsia, beta, iff i^i 

a-vs Meg «iR>g «!^Pi^IdPi fit^ (Situation Set MCQ) 

bl fafoiic***! aiWs $aa 'Q ^WfMia d'bM R(a»«lfD caaI vfl Pitt>s 0) 

« (*) at stqa &oa ats | 


*l 


VSI 


Na 2 S 2 Q 3 + 2HC1 —> 2NaCl + S0 2 + S + H 2 0 

(b) la&aiij ca c^M v£i<pn> aaatatt ^Fa < pflc , i so 2 fa^faaaia 41 ^a ^c<i 

(^) aivjca (a) (a) 3,ca, (a) ama 

(^) , $taat3ft iok ^Pa < mc , i s vflst ^ast^a ^l^a ^,(,*5 — 

(*) 'aaftaf&s atasta, (a) 'aasrea asata, («t) msrea fa*ia a^t, ( , «i) ^ca i 

FiPfaJ vnakiiia Na 2 S 2 0 3 S^ c t HC1 vflfa^S cata <mw fas^a PQsill ati>2 


Na 2 S2Qj + 2HC1 —> 2NaCl + S0 2 + S + H 2 0 
ifl R&Ulfefe'P PltMJ (b) « ($.) atStt^jJ (5^3 T TtS3 I 

(b) 10 CaWCfc 10“* mol ■HI'WW aW*fa*S5 ^5[ R&affta «tf%W«t ^5 3ta? 

W 10' 3 mol s _1 (a) 10 _2 mol s -1 (a) 10 -5 mol s _1 (a) 1.5 x 10r 5 s _1 

W ftRwfDd sstaarart io°c a*?rca ai*wiw< ffya sstasrea a vs i ^ra«t - (i) afonaafa 

asajt sit's, (ii) *i&fH^vs Is&st s>cs, (iii) 'a^a '®i'oj'®Si e t *ll^® ^Pa ata, 
wi*ifi! *ifW ^ca — 


W (i) « (ii) <a) (i) «(in) (st) (ii) « (m) (a) (i) , (ii) « an) 

atrfa fag laf^nta ^apatssa 'aa^at <3 *t(^$ as vs caarcat ^wws g f$gf5%as f^sa (b) 's (^,) as, 

sk^a tgvga ate i 

(i) vfl^ca firfasat ^aataPia ata aca- 
(as) AEj- ah 2 (a) ae ! (a) ae 2 (a) - ae 2 

(■^) ^aj war aa — i 

(i) tafasatf^aa^aaal^^T ae,; (ii) tafaanf5^Eataat^t; ^ ( 

Oil) a% > fcaarcaa 'arsrefa a% ; ; 

castaft af^as aja — 

W a) <3 (ii) (a) a), (ii) * (iii), <a) (ii) (a) (in) 
a-* Meg «aa ifsaamt * i (b) as, (a) a ; a i (h) a, (a) as ; 

vsi 0 »)a, (a) a i 



► faftn« 
























PERIODIC PROPERTIES OF ELEMENTS 


Q $c*i4S*i Rhjw «*«rnt 

O csto®ro osl® *rctf ?j *i4i?wft4 

O Ca5l»l J 14t^ «TC$* «TRTr ; 

O ’tfluw *TW «Pll*H ® Rfodlj 

O 'WW « *flfal ?TfW I 


b8.b I ^f*MH 

Introduction 

c4)*i<h^« : ct c^h cjftCT* 'src^ c®t® irmraf^ «rf 

l^rm, to?5 t c»wl ? H Rhj i c>i<i •*» i ft*ui»r 'itauMft* 

wm ?TtW ^OHT (2, 8, 8, 18, 18, 32)^<ffPW*liT^ , t 

*nrc*w $w*lH ftuM n%*rot ur i riNrcip** f^Rrrc’ffi 

fc*i? *ar nfinftf® w i <d ^nrc*t dt^r^s |w®»i 

^t w to i »4 to v i4m^'a tot ftmsro 

toiNE*mij to*— (i) c$ftro c*nw^ « wra*! toott, (*) ntroNft* *jpitf, («) *mifap is) 
♦fraroift* to^, ( <t) utifllwr i t%, mo §w^5h h) ^*ti^®r, (v) *troro o 

(k) ajfe, (io) (ii)WBW-fafflM«rf, (i*)^TO 1 lfat®T!ftl 

«I«"4ITO « TOWTOTOM CTpPdfCTO 3«TH® ^TO *HPW ^ d « f TOftCTFl «Mf*4® 

$ito&h *nn$ ftmsw amtf^s to 1 <4«rj iMmift* TOtmt qfatiw i <4tro tow <rcfa 

*l®^H fotH'BIM TO *TT I [ <tfl«lTO* w Pt%?I #wp «Rlt 

ftmsro *r to 1 ^tor -4 to qrcmrora to* a t feftfoqyw « fa%* ctoro 
$iIr*h$ 5 (,o^ tot 1 Rt*i < i'o Pi^I®*) 'Q ■“Hij’i^sff c<i^ 3'id Pit*i^i*i ^^rr§t 

«ii wibdi wt 1 ) 


^ 8.^.1 <rf n*i3ia^c^ P i hj i >i >q *f<fm ^rnrRr 

Electronic Configuration of Elements and Periodic Table 

ct c’PH t^1c*i<j Ruh c3c^ *r$t?r ^r<Pfw i oflc*w «i^h w ^rra 1 

c*ilws 5c*iff5«i RmjIm ^t4l» af«rtH c^t?rrt?t3 ^T^trtsr '*rt 5 ? w, c*H*in» w *rftw 1 ctflww 

«t5 ®rj ^c*i-«Bh ftsm»i »ra#Biw 3^r>F e t wt aom 1 ^naPr <4 
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'siiwibii wr to i ^arca ’jflsnar a % < rou% « ^rt ^aa c^iaa^ tcaafta ftarta 
^ i a $ata%a ci rca <mftaa ajmcja -n^taa nfo *s*sa 8 « p ma ftft i ca c*rrt» 

*i»?ljt 'filfl $ttaa *R*0t Pk<fH ^ca i caaa, 


*rraf«t b8.i s a*fama afe^t calMa^a, i 


^aatan 

catcaa afls'^a 
^(. < n < wa*i faarm 

a*na Pk4‘i^ 

aara caaartim aaarm -sna, n - 3 

<ai a 
gan a 

0 III A 
$aivA 
$avA 

3a via 

$a VII A 

$a 0 

= ns 1 

= ns 2 

= ns 2 np 1 
= ns 2 np 2 
= ns 2 np 3 
= ns 2 np 4 
= ns 2 np 5 
= ns 2 np 6 

^amaa Na = 3s 1 
®amaa Mg = 3s 2 

Sal^a A1 = 3s 2 3p J 
^amaasi = 3s 2 3P 2 
®amaa p = 3s 2 3P 3 
tamaas = 3s 2 3p 4 

Samaa ci = 3s 2 3p 5 

Samaa Ar = 3s 2 3p 6 


ifj^nai sit^ffa He, aa ^.c.'issJa faajM Is 2 c^*i*il lp ^af^iJTPaa >a(P«'^ ca^ I 


b8-vs I *t»THf'*V 'Q 

Melting and Boiling Points 

(*) <a*$ $caa t*n*ia^Ma aaaiw «'tqtfcim i ct caaa spaa aaam* ® ^iw 

Fm^'sica *ift#! aa i <maa- ga ia 4a ^fi?nn^r^ aw>K*$ aaa ai^, %ww ftf 5 ^ r 4 

q^ra ai^Wa *miWR^ acm Li 180.5°; Na 97.8°; K 63.7°; Rb. 39°; Cs 28.6° C I ^ 

<£&$ spa a(aaiaft 4 ?\*m ^faa ttiw tttw aaat^a 'amaa am 4at (tom *ssa tcaa$a cataa 

aa^ ataI WT aa*ii Ji ^T^*t am at*t IA *I*HW fPa %a WII 'BctHJ 

CT, 4$ 3paa w CTta ftfaata CTftaa aW t'lt " 3 TT^ M tr CR^Kam aHiaifa faf&t •qjfaamaftsi'Q 
caam 1 4 <jfc*pii«iftfcT afeft spaa aaa warn caam srcamij 1 4 ajfaam cafe ^I4iw< «hj 
»■ 

<a vii a-<s$k ajiwiwaaHiw c*car® cstearf 4^$ \a amtaTft? afaa^a caat am 1 
caaa 4 aa catcaa aaam?, « aas$ araataftas a<?m ^f*aa area aw arc? 1 


aiafabs.^s ajuaiwaay^a aaaiw o % 


C^ll —> 

CJFtfito 

<3Ftf?R 

catfta 



aaat5P(°c) 

-233 

-103 

- 7.2 

113.5 

302 

^'cai'w (°c) 

-118 

-34.6 

58.76 

184.35 

307 


4 $ ®a aaa faaStea^f 1 ar$a aaai^a^ at^a a»aca 'sna F a ; $jicaiwaa ft- 

aaat^? ^pr^wa aear ^ms^tafa^ 'siRrta aa faajara 1 
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(«) 47* *tfrai ftfsg % to$ « 

33fS»flCWra cm31 Wi araMlfeTOI (WT ^T5I I CmPI syffa ’"l^lwd CTfampa CWUS ’1«HW 'Q 
*«£5»ll«9* Pin^i « 


wrafo ^8.0 ? ^fta nfrora *troigp 2t 


CTt»T —> 

Na 

Mg 

A1 

Si 

WKM 

S 

Cl 

Ar 

’HiW (°C) 

97.8 

650 

660 

1410 

44 

119 

-103 

SH 

75 : 5 ^ (°c) 

883 

1090 

2270 

2355 

280.5 

446 

-34.6 



difa'sierra to^pi sforo aron't 4 nfa^tro $isa mii (Wtfcirro ww wt^ftf^nrnf 

*pfa *tm m«R ftHJHW ! caifoiJICTO WIFI Na + RhJJJM; «fl «rtTICTO maTO ^ TOS. 

TOft ms $c«i<*pora §*ra to i vs 4 wisto tot t* (raft *ffja aonro mi m; 
'stfft lira TOaraft to liras, ca TOrca to , H»ii'»p to i to^Rw mptiraftro crotw f^-mara- 
ftft« Mg 2+ m?H « ^ $w«wH «mra tos. «ut‘ifift*in»ra wnra lizrsnTOftftS ai 3+ tow « 

I'i'ift* ^raS*? fwsira i ^ ^waftirara $*rcr to*tct TOrf«f caft i <a top TO*nr *ttto tops 
^P* ra ratw *i*iHi'W «■^U'liw mi i 

PiPl^ws c'P'iic-'i ^*<5.Piijiii'i, ai si — Si m*n?ra touch IroiRi^ wra lX,c*i<ra ’IIS's i >s 
w*iww *t*rcro tot topp si-si tow si®t iicuito, to® *rfi$a siuiito i toto Wraw? 
*t*pn «i^l*iPt caft tos. ’H*iiw€ «k.»i4 t5w i 4l«t*f to ■ > ^'G*ilw'6 to*t® caft i 

•SrcrSf C^ft TO<MW TO c^5 ^TCTO P 4 ^ f*C»1M TO® I 'll ft’!®! TOlU Sppffca | ftf®^ 

^pr mm g^*r stto stop* *t% *Tras®t«tft® mi faiiJVR i cmm^ to *trora* « 

^P’TtW «(C*1 < ? ®H I isc^ P! 'S 1 ^ fR.c^lC^ Sff^ra iSS '5Jt e tf^r i5S c<|p| I vi|$ iflS WW 'S 
^'5'il'w S5TTOT laj^raiTs; ^ , 'Pj, 

wi*km«h m s 8 fsr* 7 .* •^‘iPTR i iii^ cmraa *ram^ m\ ^5 wrm mwriM 
»ivwi#) (Affo& i wz?, fsj%p sr^jra m»i7 ^ ^jM^ra «irptpra ^ ^rstwf^ *f% 

f^raPTR i wi is ^^s:c<p '■r.P'ra w.4 ^ mi i »s? *i*mi«p « 

^»( I isc*] ii)^ SS^ vtu WPPFra V )SWI^ TOT ^QSItl ifl?I ^Sl*ffmP iSS c<?p|; 

wrnm^t ^te, 'm^rrara mj^ri 4s « wisp f^>t c^f*r < p 4 ci 2 « at ^rara) i 
c?Ftt^ra ^ ijfc °ravi , i srai ^ i c#iws tot ^ mssra ci 2 ^ ^«rmra 
miOTi# tfjfss i wi ci 2 ^ m<r ^5imra ottpw ^gsn«tf^ »i% 
ftpiw Rij»ih i 4 <prai' ci^ v ts 3w i<i c*iw f^l^ii <p{io« *t%s sronw? mi (*i^ 

ca»iI5i ^ram^r^w tot *n ci-ci m*ra *n> i ^mns. ci 2 to mrsmt « 

w i isra^ 4isc*T to *i*ihw's to i 

*i?ra€f oil*i wt^f»r ftRrfj mw ?Q?n?i 4^ < ra 5 n^p 5 Im^rw fmrRR i ifl^ni ww toj ^i^s 
'smrt«t ^<5, m^i'5n e rf%^ »f% ^ to i ^wts to ^ra^ra « rap^trocTO TO^rraf 5 ! tos. *i*ww « 
■^tfJ'll'eq* to i 

)8*8 i f^rf^rg c>iTc«Hsi ‘"tsrsrr^ >« -«rr?rsrf«if^w 

Sizes of Atoms and atomic radii of different Elements 

*rtmrt*tfa* rarw4 s wt«rra ,: t«tira cro^ TOm-^s f^frorpra c^g « to >i4<fl»i tc*ra®g ^cro 
'5j«rrm§f ijss§w *rtmn e ff^ mi! mi i <^sr^ TOm^s c^g tc»i4jjH cmro wf^p 

WRT «lPllT>v4» ^1 4 ^ TOT i ^ gjKTO S3R #J (X-ray diffraction), 

mra ra i ll^t (Raman spectra), m c ff^ Rci^cTO WTmOT m^gPiSIspsils < TfmiT < T ^S 
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Ftfa 4*n ^?j i wtwa sf^Tisi ®*is 4ra * 14^34 w f^ort^ fc^gtw spm 

44t ^4 i 

0>) W4i# 4rmt<, w <rre4 wn^ «■ <«) ^jh^w 84I®pj 4jmrt i 4^t «imPi^ 41 st 

va iifi # i j i^c^ ^rr^fs 2WT*f wt 331 i 

(b) ^nrwi^ 2 c4H i jfi> ^Rpn^j ^99 
*wcti# 4*«rc4 ^5 wm ^ *t4m , j4 ftfefjErnrea 

^•‘fls) ‘jjqtvjs '4t<f4E4 </) *I44T^4 ’TOCTl#) 4TPTT^ 4W I 
*TCW1# 4JPTt^4 *ira^lMl>4 4imt< tow «t«tj 
44T44 i ijfi> * 144)34 ^siwrstt sji*iic^ ot 5 ^®! 4®i 'oicHd 

m *i$y> ^3 ? 4**h i j«i^ i (fsai is.^i 

5ikn*f t flsc<p ^fl> 4T$4 *144134 4*rr4t4 4ras1^5f^4t4 34$ 4t (c—c 4 "*h 34^). 43R 4f*n 
R^i *lft4t^5 0.154 nm 4), 154 pm 5 t e HT44T^4 I ^5T$ 4|4 *i *144t34 >n»JC<il l ^l ^JPTMf 4W 44 
4t<f4 = 0.154/2 nm = 0.077 nm, 4), V7 pm (pico metre) I 

*Xfaif%%* ?n»r¥ * <^ 443^44 *i44t34 44 ft «rf i w C4T4 <rto 4 ^ 5 $ ovFto 

C4t^ ®hFk^ '^TT'QTrt 414, ’IISHMfa 4 ? 4t4Tf W? <j|^, *144)34 '4ll<>!fJ 5)4 *IT4 I 44 ^14 *f 

5E^ 4^>$ -tiu^iHRi-* 4t4TT ^F44 4IW >ilW 44ft) <?c?i 54, 14^ 5 c®i^5c»i<j 

4Wt 4TO£ 4t i *fi44i*tfa* 4*44 3 F 44 ^ f ^Bfomw 4^4 5 F 4 i wi tc*r^pnp 

Pi\Sfa»«i^i "4^4 srrart csfTC4 'ni^ 44 i to *[44134 «(w?i '$®jt 4^141^ 5)4 ’flu i 

C<I*J*1 vs4 ’’l^ltfl t»ik*l?l ’1ls»jMf<l < P 8 'filcis 5 ,c i, i < b5* h fwt OTSTT 4?) I 
(lnm = lO^m, 1 pm = 10~ 12 m) 

414ft b8.8 * ^4 «|(lUM $ W 4 >3H flffiM 8 ^TW?f *tl44Hft^ 41)4)51 


c*n*i —> 

Na (11) 

Mg(12) 

A1 (13) 

Si (14) 

P(15) 

S (16) 

a (17) 

$C*l ,l w)»1 RnJI’1 

2.8,1 

2,8,2 

2,8,3 

2,8,4 

2,8.5 

2,8,6 

2,8.7 

*t14?n e tft4 4JM< (pm) 

157 

136 

125 

117 

110 

104 

99 

♦I4^n«14 4ll*lf44 41414 

0 

© 

© 

© 

© 

® 

® 


^R>f^4 s 44$ sp’ra rft*PT^P[a w®rra Picm $w4^w?i 


44m •1^51 ^1, 4W < tTMT e tf^4 ^imr^ ’fra I CW!, ^-IA 4S C4CS cto^ra?) 

, TtMT e tft4 4Tf 3 TT^ 4^1 ‘ p tT?T I CT^H, Sft IA wH^l^ws ’Hs*)MR < p 4JI*1IC^ 4 s ! ci^lcHI <5*! I 
^i?if^i8.ff* ia 44 to45n F^hjm « 4tw? *mprt*tft44imt<i 


Wt*T 


^TPTt4 (pm) 


4W4PT twPl^54 

4TWf^4 *ftl 4t4t4 

LI (3) 

2,1 

123 

«>• 

® 

Na (11) 

2,8.1 

157 ,4 

® 

K (19) 

2,8,8,1 

203 

© 

Rb (37) 

2,8,18.8.1 

216 

© 

Cs (55) 

2,8,18,18,8,1 

235 

© 



^w?ir#t ^rmr^ T j^5 

fM ^8.^ I ^5 I 
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( 3 ) rirr RjtRtf t *n^ crrtcr *bp»ir r^tji Rft ^br^r 
R iR*ftT$fc?nR ‘tdc$< rc^rer £ rfjr rirr riir^ rrt 3n i *hrr 
rttri^ rtrirrr rrtrt#T rttrt^ rerrt smi 10 — 20 % CRf*t 3n 1 
tS'su sw?i tj?T5 ^5 cRiRt lira rtrr crrierr rtrr r*rr wn# 

RRR W1R1 R^R 3R I (TO, CRll&*IR crrtct riprr RRTJ| 
ijU Na RRRfjR t<Pti RR.JS'of 3*T 372 pm. ■'I'ssK Na-'iRI 
RMR RJlRtf = 372/2 pm = 186 pm. ftar is.* t «fm ri* « R!Pfl4 

wrt#T RjpntfR rtw mi rurtc^r ^»Ht ■’Rim rrt^ ia-^r crTrrr 7 ^ r^wi#) rttr^ 

(pm) 'Q mi RJlRT^ (pm) CRR^RT 3R I 

WRT#t RJTRT* (pm) » LI 123 Na 157 K 203 Rb 216 • Cs 235 

mi RJPTtf (pm) i U 152 Na 186 K 227 Rb 248 Cs 263 

(«) «jihvi« «irm^ Rjtm* : Rf&R 
,w® rw rrr ^ ®jk®ir rrirr 
rr RtfR#t rtcr, rrr Pi^tJvavi ijf& r«jr 
R fffRtft rrrt^rr ^smssPiSO^M 
'=tt^<Pl«P 'SJH^Ifl 'QTTfP) SJMI<t RSR I CRR 'ijl^ra 'GRI’IR RJ1R 

RRRT*IR sjMibld 'STn*Rl RTTRt^ WNieti ft® i8.« t ^sTppsra em»!R rtctr r»i 
RTPT t^RFtRT <flR$CRf*T3RI CRRR, RTtRRB! «R»IR RPttf I 

«nuiif&w<i crrtcr «nunft(H4 ftRRRt^R wni^I <hrR> rrrt^r fflufrum « 4R ArE®*i 

R‘JR^3a ®Rft rrrtir FUBRuiiwr -5j«rr^f ^5 rr 430 pm i tjrrr RiuiifoH rrrt^r 'wwi* 
'SRIR’J RJIRI<1 'JR 430/2 pm = 215 pm I RRsPlts* ' a Hc,«lR>'i RRRTtR RRWf^t RJTRT^ 3*1 128 pm I 
R*T1R RlaPk's c*Dc»m RJIRIC^R ' S F$ '5JTR5TR 'QTRRj RTTRTfe <4R$ R^lc* RTR ftR 

^ter ®tr f^R rr 3R <4R$ spR $rr crer Irc&r t^R ri^c* rtcr i 

(8) RfiiftR Rjmtf t crh rrrt^ crtr rrbsjr rtrr rrrt RRrgR rtrr ^f$R rr b 'amiw«i 

1^5flF?ntPlS t*PT3 'S 'SIS ^Rjf»W 411*1 Is 4*lt 3U I 

(1) ^Tl1»t?R Rt *RtRTR Rt?ICTR RTtRt< W RTfRt< Rl*W RR RR | RlR«t, RRRT^ 

RT lilRlftR tlRRllH RRRlI^S RCR SRR R^R5R5R RtR R4RT RRPf* $5»IR3iRR^RR TOI 
3R RIR, tdlU*i R^tTf Rdl^sl^'o RfCR RCR RR^rt» ^c*i^5*1*1*^ I^I^RR R^R 

CRH Rf<fR RT^> RU I 

ROPPft? C^IWfl *RPIt^?( RS|Wl<Sl RJTRt^ « dUR RRf^R RTRT^ ^1^*1 t 
RRWlftRTRt^ (pm) LI (123) Na (157) K(203) Be (89) * Mg (136) 

RraftRRTRT* (pm) L1+(68) Na + (95) K + (133) Be 2 * (34) Mg 2 * (78) 

•RRJR dI'Sj R^5 c4t*l 3R RT?jRR RJRt^ RR 5R RT5 I C4RR, f^lc4lRlb|J5 (pm) 4RCR RTJRR 
RiRT^R RRRt*tftR RJtRt^ « RR 1%^ RRRR RTllf^R RJPlt^ OT4RRT 3*11 
Fe 126 (pm) Fe 2 * 74 (pm) Fe 3 * 64 (pm) 

(U) WRtRR Rt R«ttRTR RtRlRR RJtRt^ RtR RTtRt< RTRRt CRf^t RR I RR*t, 

•BIRI^C® dR RT ihRIJrr 4R^ ^C*R§R *I%^C3T dcs*l R?RR RIWR R^^T Rs»4*t 

t&W CsR RR 1 R^T's RRRWR RTRtR iflRjj CSOJ RTR I I^Bf^RTCR Cdl)5*1 RR(JT 

R’lQsl^'S RtlR RW RfRR R^ITR ^CRR^jR^R RR RfR^*t R4cR RtGT RT I RPI ^CRR^R 

CRCRR sdJ RJRTRTRR RTRlR fRjTCRR RRRT^ RCRRT RIU I CRRR, Plc^lRlJls (pm) 4RCR 

RCRRf& RRRT^e RTCRjJ RRtRjR RUIW4 RJRT^ (RRTCRf 3*11 

N 70 (pm) O 66 (pm) F 64 (pm) P 110(pm)S 104 (pm) Cl 99 (pm) 

N 3 - 171(pm) O 2 - 140(pm) F“ 136(pm) P 3 - 212(pm) S 2 ’ r84(pm) Cl" 181(pm) 
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i> 8-<? i ^srt?r^5?r«t ~**rf^F 
Ioni sation Potential 

, 0 |fllfi t^N c 4 ki* CTt*t Pif^g *t?nrt^ c* 4 c 4 4 c<i $c*i 4 i 5 *i 

arc? tfr^ ot w <s** wre ot *tflRt«t , t%?r erranrc 

'file-* C*!$ c 4 k* 1 fl *t% ^t I 

2t^5*trjF >aw wi*i i>i^ f*mc’i’»p di^RR^j ^ ctr ^ibr ^jRJa ^rj 

siCJlNHli) -ll&w SBR f^M SBR '*1% ^Rt 391 C*PR, 


Na(g) — 

—>Na + (g) 

+ er 

AH = +496 kJmol- 1 

1 mol 

1 mol 

1 mol 


K(g) — 

-»K + (g| 

+ e - 

AH = +418k J mol- 1 

Mg(g) — 

->Mg^(g) 

+ (T 

AH t = + 738 kjmol" 1 


^ cm 4^* bitfRR$ 'stbr c®TC4 <rr RbitfftRrS <Rt^ «tbr srj 
SfC?TW%I “ifac? R'Slfl '=d«^l < ?*fl e t R'®*! 9*ft 391 <?BR, 

Mg+lg)- > Mg^lg) + e- AH 2 = + 1450 kJmol -1 

C9tC»l9 '3|BI^ < W*t *1% RCVI^ RT9E99 $*19 R&^)»!; 

(i) *m\*$ ^pm |Pnt\a «iui$toR *1% 5 fr *ft?r—<$fl> 3*1 ^ 1 

(it) R' 5 f 3 fr«k*i R 9 f ii t% ^P*f *mr—^ 3*1 i 

(ill) *(4 'Q *BBTf$I ^f*fa 'iP^Rd < p|'SK. e t ’RkRR*? -hHi^ <uRs“i *k£ I 

(*) ?p»re s *tfBi RBtftre ?p*f rit*pnjt3s *ih»inR4 rstb 

^P*R RtW ^tPt 1 t% fill* *ftt^ I 49 9*19*1<*PF$ sj^Mt^5t%P5 *ft99T*tR^ ^RFjJT 

^99 ?flE9 ?ffW ^CHjlWd 9TC9 1 , Wl ?1^9f$?9 ^mj tjRiE fjNh C9t^ 39*1 *j<R' 8 f 

39 iiR^ 49 <5*19 Rv£R>fili^s , =>il«p^ < t 9TW I «ll$l^)wl 9% 91f^9 «F9 39 i GBR, 

Li = 520 kJ, Na = 496 kJ, K= 418kJ, Rb = 403kJ, Cs=376 kJ. 

j(il),*rft9fc%¥ *Hftt9 9U9MR* R?*It dtoBf 

Pi 1 ®^ w*iH (^R3T?ft <Jjf^5^PR) I c < p*i*il ’I^Imi *( 1 ?Rt*lR^ ^T^dt ^f^ 6 I 

*K*i *lRt , 'ss <lt^ *Tt, RSI^fiW c^c^» *js^ ^Ic'j Rf <js^» 



ftai >8.8 « cfrppjHs a«m -smi^RH f^i (ca«ift3i *win) i 


tl UK TOR (W)-^ 
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ara i ft&Rfuiws fi^ wt ' 5 rfw^ v jv'° 1 ^ ^ 

'simtat'ta w^u i t%a acaieH 331 i catart inn ca, ca c *h atfrc? iA-$*ranta 

«nti3l*d«t >i<cbc« m tsatfafoa *tim^as *t% aarcFW caft i 

i8.^ i 'itfKild C^N^T^PQI 'ad«^ 4 s c t'*f%i 


*rfaas ctH 


Li(3) 

Be(4) 

B(5) 

C( 6 ) 

N(7) 

0 ( 8 ) 

F(9) 

Ne(10) 

«na^)>w t t *f% 
(kJmol- 1 ) 

E, 

520 

900 

800 

1086 

1403 

1314 

1680 

2080 

E 2 

7297 

1757 

2426 

2352 

2855 

3388 

3375 

3963 

E 3 

11,810 

14,845 

3659 

4714 

4576 

5296 

6045 

6130 


(«t) ^taadJn Pnjiafikfaf *p»r¥ i i f% cv\w* t^r^3rt ftniim fc*nre 


f*)' i &i*i)*l I ®BrRa 'a(|f)^l<i»s*t R'stss ffilH ^F^jJ c*us sjI^s**) , 1Q»iFp'o 33fI C33a— 

(i) tslsws 's<l«^4a*f fa5a m I 

(3) fasa hi$c5iwm ww m i 


atata e Fs tsw$ art ?i?art arw '»iia^<M e t fa5a ain i a^a- 

’'Is^hjs ^C*1 < r5'1 f^TIWa ^33 'S(ls^1s l S e t R«s <P(,S I CaliFF 3 CsfsftsItHS ^C?W5a R'ljl'l 3 


'ara^a s a e t ftsa ftwgrf i 


Be(4) — > Is 2 2s 2 I.P. = 900 kJmol - 1 

B(5) —» Is 2 2s 2 2p 1 2p°2p° I.P. = 800 kJmoH 

x y z 

atatim aaatta ^ 3 afa^sa fsafa^fta ata aw i cawwa &«i<w>h ftarm 

B(5) = Is 2 2s 2 2p£2p^2p° I (Sf*wi 2p* 'isIt's f%^5t m *t1^a dc«N»i 3311 c<P*HI, ^5t ataf 

Is 2 2s 2 arfSpFSa faaJPT 'srf^$ 331 I 4WGS 2s 'awfaUW 3C3J ^ 'aft? I 

'S’Wftw wftPiaiwa $E»ra$a faarp) Be(4) = is 2 2s 2 333rm ^r afaa^a <sa<. 4ft caw 

$W3$a aBTOI I'tw 2 s 2 ftaTPI as i <s ^nrca wfafamcv* arm 

^sra^wt a% akaifaa caft i 

3 Hft&iMiHd $wJH faajpi 3 ^i^bh ftsa %^t 8 


N(7) —4 Is 2 2s 2 2pi2pi2p‘ 
0 ( 8 ) —¥ Is 3 2 s 2 2 p 2 2 p 1 2 p 1 


I.P. = 1403 kJmol - 1 
I.P. = 1314 kJmoH 


«ll^netws $W<*£h faaTPf 0(8) = 1S 2 2s 2 2px 2 2p y 1 2p z 1 3331131 Wt C«W ^fft ^W454 
^w-wJh fwm is 2 2 s 2 2 p x 1 2 p y 1 2 p z 1 1 w ‘hi^ 5 «rf%R«R o + «iiawa 

5 w«w)h ftnjiw 2 p <»rRsm ^■( r ^^ r w 'srf^s^ i^tf^h i wr 

4<t ?m '5nti^)«M e t 1^53 ^Rt^stca m i «Hjf^pp 'hi^iwh t^um n(7) 

=i s 2 2 s 2 2 p x ! 2 p y 1 2 p z 1 *rr 3(^ f&ift 2 p «isRi5iwa w?:') i 4ft <wbp 

is^fl? '^w^5h wi *s wi i to h i ^c^ i ^ch^ 

^ caFH 331 1 4 3Bt*( Ht^drtc«tcH4 3R*f^t caf% 

^csre •ii^tjit’etwa am 'ana^^s e t ■»(% am *t% 3n:*w caf^f i 


All e-books & Software : www.tanbircox.blogspot.com 










































Hl^uikeri/is R®)*< ^l<j^l<w e t f^it?l ®ilJj^)^ e f '^p , ro r T 's)M4 i 

0 + 'silaeis $c»rnai R-ijIpi (ls 2 2s 2 2p 3 ) 2p 'sraftr&IPra ?Ftirc e t 'srfipFsa fwffe^h 

S'QTO V'® ^ 1^*1 '^ft<p\s«q *t%Sl dtiil«r*l ^ I 

fa) PltPRT qtftfalft«C4« *j^ 

PI C^R Pik-w 'S|Hj^l<pfi e t faspR 'SfR PI PftPRl ^f%' p RI *fa 5T*Pfc¥ ®rH1 ^TTCl I ^ft*0 
ftmsrpi ^fpircj i 

(i) *il ®4 'Q *fa • PI C^n°l 4 C® ' 3 T s ’fRI? 1 e T *i** 9 ^, ^51 ®®$ *d®< d^I®Jl 

i t < p*i*ii, 'sic’i^i^® '^5 tPRiS'R^t *it^ ^r ^jR> ^ i rbiPr <ii*)R(,to c»il®i j i»iws 

'4iui^<M e t f^i ^ ^e?im ^?n ^ cfllwnw* «n , itf)«a e t f^ 

c^f*t ^9nin >${it ^<fp5^ sr^1%?i sr i jwwwct m ^iis, *fam Rt?rf*tT^5 <A4t *fttpi Hin*iHfa^ 
Rfart ^ffaa m«r fa®? ^ngi? dh^mw i *nw? «pffa am *mi »a??, ?mm? 

^fal m I ?’1sRc < P <)®5 Rt& ^OUt *JlS, '0®$, 'a(lfl^l^H e t R®4 4*W I ^]®slt tfl^t 

cf%ps ?fart ^fanr ?rw mx c^Rppj^s *rm «tffa ^ffa *mn 

d^aicr *ttRl >ildf*)iv& l5*l?J Rt<p ®hR<.^ fa^ pH 9 ! ^j'Sl® ' 5 RTHT PitPEI '°ilj)^l < ps*f R®^ 
^•hivji^iw ?r ^Tim >4?n ??mt *ft^ i 'au#4HM <3 'sres'smsqm 'an*i^«M«t fas? ?r 

4?re wwA <r$ i 

(ii) ' dtw?f fasniR wst : ^ ^ifl faera? ws tprasR *nctw ^ ^ra«t 

<*1^ Rt e l < PJj*1 ^’PHil't tfMHil I ^5?R PI c^fa ^C»1 <p 5»1 Wt 5 ! *fTPI, ^51 ®'A$ *ll^*ll^l 

fwBRs ^ i pi rftpfji «im4l45«*r ^t i 

LA. §*t-d%I ^tft t*il*i»i»(5 ^iiwiii -l(«-il^ IWRPFI 


b 8-vb I ^an-sif^ 

Electron Affinity 

s »ut% 'Srjviui <RfR <^Tpr prm t^g awjw ^ <n^ ptr 
RtPt ^fsp ^pi tiw prt*t tii^ ^«rm^ ui^^j «ii«*i ^fi» ^*c® pi 

*ff^Rt«f^ ^i, ^tp? pit pftprci tw-«5H stfemi,^ ptr 9 m\ c ^ 

dl^fS bl^ Rsc't'^ PtCT 5 PTR 'RUPR ^ ! PR*!, 

AH = - 333 kJ mol - 1 


F(g) 

ay 

1 csrm 


AH = -348 kJmol -1 

V s " 

c»ilt»ifi tPR^l '°(l j if^ Reid'S R<iPIjI ^I?i i 


er — 
l on»i 


Cg) 

Cl-(g); 
1 csrm 


(i) *I?RI$I ^F"^c® 5.e s i < rui'i ^P1%5R 1 1T?I —'flrft ^ I 

(ii) e<jlerj®l tPR^PR ^JP5 ' 9 fT?I ^^ssj ^pt PRt RT5II 

(iii) t^RTPT ^1P5 tPR^T ^rR% *rm — ?m4 1 - 
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(^) 33f%%9 ■’T*^ s *rf(3 stwPiw 49 $ j j v °$ $33 HW 9t93t 9(3, 

C$ft*l3 $C» I 9]H 9(3% 99$ 9CTI C939t 49$ 353 C3t533 ’ils»d*lR«p 3*3K 953 $o*i<w>(.3a 

9 % ^5u 9*?m ^ 1^5 m*i 933 T 113 9(913 3ro i wi 913399 # Wins $33 
9(9^3 99*1 99 1 ' 5 R“tj 4$ 9T9139 f^rcsRt 9i%99 *w 93t 313 9%°t3 f^3 3$(539 

C9ft93 C9C3 I $9l%f%9 All 59(599 C3t®T3^33 95*9 WiQl 59(593 $599&9 '=ll-nl« 99t&53 53f*( 3)Q3t 
$f^9 I V6IC>13 At'l'Wjl 9(3%3 99 33 Cl>F>Br>I I 

Cfftfi(393 $539$9 9(3% t$(QH «it3^l 991 43 9(33 CiPlI^H 3391^3 ^JJ 91413 I C$Plfik»13 
$593$9 ^99533 9^599 3%*5jj a*j *f%*53 I ^#9 3% >5733 ^*MHI 19#9 3% *5533 
41413 5^1$ 393(3 43*. *l93C3 -nl'sl^ $5991)9 31913 9(59 $C'l < fiI>*l 59593 99^ ^39T^999(59 

9599 59f*t I 959 9M»H^l5l $594&593 S(f$ R'JlfJ 3% ^583 $599&93^5A3 3 IsHQ 9 59f*( 

39313 3I309'»IW CJPI%33 $599$9 3Pt%3 3(3 93 331 

933^(59 QFtfift33 l ^'S)o 9^ 393(3 mt'o 5919T9I *5533 ^il^sftj 3A59 ■HH 953 

C33 I $5*195*1 59593 33^5 3(3 3(9313 $W9&9 - $59^)9 1$9^3 93 33 I 459 913999# $W9fl|9 


33W 59(9J9( ^53 3593 9859 3(59 I 9FT 59(1?l599 $W9$9 9t3%9 3(3 5JF#593 5553 59f*( 33 I 
b8.V3l313f*to5 9fe*l3 59)599 $594$9 9f9%3 3(3 CB3t 33 I 
3RrPt i8.3 S 4%39 5*11599 $C94$9 9(3% , kJmol 1 1 


4p(-IAC3t9 

tl39]j3 9(3% 


$t99®9 9(3% 

Na 

- 79 kJmol- 1 

F 

- 333 kJmol -1 

K 

- 66 kJmol -1 

Cl 

- 348 kJmol -1 

Rb 

- 47 kJmol -1 

Br 

- 324 kJmol -1 

Cs 

- 46 kJmol -1 

I 

- 295 kJmol -1 


(3) 3$t9%%9 3*3^ t $599$9 9(3%9 49ft> 9$(9^g 9$ I 49fl» 3$(59 39$ 9(3 5959 
919 f^9 3l93t 3(3 99$ $5*|<«J*1 9(3%3 3(3 9t5^ I 43 9(33 3S9, 3T9 5359 9T9 f*(59 3193T3 


3W 3K3 C3lC33 3133131^9 3t?01 9^1«, ^®Hf?KC3 331^9 blC^3 3t^3T3 *f(3; 9W ^C33d?C33 

$33 ft$%3TC33 9(9^3 ^3 *ft3 I WI 333t^( 9(913 933 3(3 3(3 I 9<R 913339# $tB9ft3 
1^$f93TC33 9f3993 Pi^ct* 9TC3 43*. 9f39 “ll^ ^( I 93*(J 3^13 3(3f*(^9 C3 C9f3 3^R3 3^C*(3 
3331 9^(3 ftf%F3 3TTC33 C33T3 4$f 39T 33 I fafSM 3KC33 ^W9Ja3 R3JIC3 9$9 3R9 I 9t$ 

3j(33^Cf3 ^W95 h 9(3%3 3(^313 fift3 ^3J ^31 
^3 tW9$3 913% S C3to3 1 C313 499 931^9 bl^RH$ 9(3133 3R3,1 C313 tt33®3 
9*jC3T^*l3 9C3 C3 ’*t%3 3^3$3 3t5, 'sit 4 ? C3R C3tW3 ^3 ^W9$3 9(3% 3OT I 

X~(g) + e-- > X 2 ~ (g) ; AH 2 = ^3 tC33$3 9t3% 
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*tfi3l%%4 (?<V3 

i|^va»ic^ 4 yfoalii 5414 3% f*)<f4 353 4t, 33 * 4% SRR ws 353 I 54441 i£J4ft 43RJ4 

Glacis f43ft ^«rr^ ^t^rHf^rd 41454 ?m 4354 353 i 443 ft 54 53)543 ^ 3 , «3 st^f$ 
3C4<*5l 4I4& 331^4 353 i 

CW 4^154533 333 t544iEH 414% 43RJ4 <33t ft #3 $5445*1 414% 34RJ4 33 I $4533 
5313444 34^5(4 33 I 

0(g) + e- -»O- (g) AHi = - 141 kJmol- 1 

_ 0~(g) + e~ -> 0 2 ~ (g) _ AH 2 = + 798 kJmol- 1 

5313 453 , 0 (g) + 2 e~ —> O 2- (g) AH = + 657 kJmol - 1 

* s • «* i ^t^<5 ^hi^^pv*! ^t*i^o?itvit»ir6rbn? 

Electronegativity 

4 S»t i 54R 4 vc 3 i#l 53)5*13 4354 $*tffci 4 <ft %g 53)543 433R3 toj c"UiHf 4 3 *r 

$1430H ^RR <fl4fl> *I331< 4^4 ft54 4%4 4l4$«t 4fllfl ^44l$44 ’V*i'elt4 54$ 

5$)543 4f^S 3K141441 354I 

$4l$3«f * Wfl H-Cl 4<54.44ft 3*44 $5443j4-\*l4 $43 4331< 54313 453 3154; 31 $43 
4331^3 Pi'6Q»sht<p 543J 453 4t3f$4 33 I 453 H 43 ^*i*il*i Cl-43 )4$ftF3T4 <131 $544))4 OR 

4f*T4 4t^F$> 34313 41354 5.t»i < fl]J'i 0101334^ Cl-Hs*)l*j3 ft 54 5<f*l 353 4154 I 45 s ! HC1 4*jft3 

H..C1- > H?a-»HC1 

H-3T5S 4KPt4 «RRPP W# ( 8 +) 43t C1-S1T54 4t«Pl4 44RJ4 5Hf ( 8 -) ) *jf$ 33 I 4f$ Cl- 
4331<54 4f$4 4^«, 4414(4 433t<3011 43531# 4^3 $43 433143 4f^4 441^5(4413 41$4J 0.5 
5454 1.9 43 3531 353 <$ 43531# 4^ft 4t«Pl4 *RI^4 51*1 4 4Kpl4 44R(4 bl^tf 353 54H13 4< 
331 

531533 4f^ 4«Ra44t 1*l5Jn$ t$3533 $431*)#I#4 I 
(1) 4331^3 41413 ^354 4f^«,43RJ44t 3R 3T3 - 4ft 33 <4%%4 4*4^ I 
(ii) R$%3154 31^ ^(f*354 4f^ < 5,4 e t1^}44f 313 - 4ft 33 3*TT3f%f%4 4*4^ I 

(4) <4%%4 4*4* i 44t <3 4t 5Sl#54 413314^14 4RTt ^f*33 4t53 4t53 C$1533 4f^S 
431414413 4R 514 313 I 43 4133 354, 44t 5«J%4 4l33t4f34 4001 ; ^f ? 33 4(53 4153 4331<54 
$543ft533 443 3% *43 *(% 33 43t 3341^3 4t4f3 ^ft3 313 I 453 53313^4 t533ft4 R^HP314 
5354 443 *j53 43*3R 453 43t 4(533 $33 R $f$ 3l 53 3 414^3 5R 313 I 5334, VIIA <53 
531533 's>I'{»3 43R|44I3 3R Pim<3 * 

F = 4.0; Cl = 3.0; Br = 2.8; 1 = 2.5 

3<I3 413f*l3 ^3 3^1533 4^533 4154 43R<4 'Q <3l$%44T53 <3 VIIA 43 435553 $353 *3R 
31*4 34313 ^31413 4 4#3 4f43 53R 34 F I 4ft 43531# 5#1 4354 53313^4 <544^543 $33 
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JKCbtil «Pr ^ I F <4* ^*TNHWt ^ 

(?q*\ MQ& ‘^RI 'STR ^®T 4.0 l 



ffcfl i 8 *<t 8 CTl»PT^C5? ^Hlvq^vol ^I^IW ) I 

CO alUlfofe* t OI-WR *rftCT 4 l vft* (flW W$ %WfilCT ^tQFt 

^nu, c4ici« , ^Hi'fli4'fli ^9'®^ ^ *rmi <*rcr trm ^.c^. '’Hs^mPw 

^P*J3 ^TW C^H *i'4 i *i $c*i < «5*i “lli^os ^fRI *Tt; RSQpiJIi^ olc&i 1 il^4||*t ^P*l 

*irs«ll«l J 1 ^C*I < 1 *lt^*SWW PlSI^fllC'IS «ll^$«f ^P*t m ; IK *1 v iS*)l‘iS 'Sll^ld S^Pt Jfffl *ft?l I vSJ'S^* 1 J 
*rcwf#t ciiiinf^ $pm®ct?i RfcfStoivw anpf ^ *rra i cwr *rftar t%f%^ 

<^to*R! ^«tt^s -5TH (Allred * Rochow < W li y il « ) ? Li= 1.0; Be =1.5; B = 2.0; 

C = 2.5; N = 3.0; 0 = 3.5; F = 4I 

(i) *tfra *rtitf«ta <frat ^e*t?r >i<ci>c*i xsfV? *«w?r^ 

rifa i (4 ) *i4«kai wps ia <a«i ^<t, ttr«tr^wt ^ 

«W tfKPlillvi (Fr) SfPfc *l4RtN ^QTTRt »KPRIPI (Fr)-<fl* ^<5 t'ftWt 

»14tb«l ^Tl 

(71 C^H <7ik»1s *lfo « i£Ri 's[<j^m ^ll'5|<p'slfl ^ < i?f Rc*h'»lc<i i 

''tKNsj tfs ^htri wr ^*«r a^fo* «na«rr ntQTn 
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<# 3 f 4%4 <t°a 

TO I (i) ^ 4f$<* _4‘f|V4|4Vai3 31$4J ^ C3f*1 (cw 1.7 43 C3ft) 5C3 3TJ « 431^ 5131 ^ 

CTH 4TCP14 sf^f%3 53. $3 IA « $3 VIIA-43 C3t»l 5131 3^4 C3H 41*^4 ^3 I C353 NaCl I (li) 
C3h3C33 4fi£<* 4«ffi3|44t?l 5TC33 3t^4J ^f«t«U CW 0.5 C3C4 3«T 3T ^ ^ 4<$3^5 W3T#t '53, 

tw CH 4 , Cl 2 , Br 2 . H 2 $4Tlft l(iil) ^fl> C3ft*f3 4% 4314)4^13 3lW 5*05 33TC33 C333 
0.5-1.7 43415.141ft. 41 1.9 43 3WJ 5C4 'situs £31313 >Hc<jl4l C3t3 33, C333 H 2 0, 

HC1, HF 3^4 I 

i8.vi cinc*ifl ^erm«t 3?«ut 

Oxidation number of Elements 

C3H 3k33 C33I3 C3l33^R3 4133 34lTt 4R53 C3I4J4I $(,345*1 3*3Tt3 $33 ft$3%1 I 
CT14JW tC33fi3 3t3Tt 313*113(34 TOUT ^3 31W 34l34« 4URfo 33 3S3 C3ft33 4l33-3*3Jl'e 
3^132R3 413^4 33 I C3ft33 3133131^4 ^*3Tt 44 444 ^P33 3IW C5ft33 4133 3^?IJt'Q 444 3R3 
3f?l3l^4 33 I 4 3f?l3^ 44fft PiPfaJ 43 3yilw 3?ft I C333, Pifos 333 C3ft*l3 4133 3^(3 1 ^3T 33, 
4133 4131 C4H C3H 3^3 4C3 311 4TC53 334?f dfcl 33 $3 IA-43 413 31^*1^33 «T=TT^4 4133 44fff 
+ 1 43*334§f $3 I IA-43 ^<s,4tft3 *3^3 4133 44BT +2 33 I 4^t3 $3 4*|*llW C5ft33 4133 3413 
+7 3fo 3C4 3TC3 I 41313 431^4 4133 3t33 PlfoiJ 333 C5fa33 ^ Sj3 IVA C3C4 ^ 33 43* 44$ 
3<K3 3331^3 C3T53 3t33 ^33 31W 431^4 4133 3«33 3T3 C3CT.33MM 4,3 VIIA 43 Ok3 -1 
331 4133 3*333 3^13^41 Picas 3l3f*ttf5 C53TC3T33 I 


313^1 >8> J C3l33Tg^3341333?3X13 3^13^441 


3% i 

43-> 

IA 

IIA 

IIIA 

IVA 

VA 

VIA 

VIIA 

o 


rfN « csfrt^ ^^trt t 

H (1) 

1 

+ I 
-1 





* 


He(2) 

2 

0 

13413 J 

wm c i-3«n t 

53 

C*n®T 'Q Cdlt # l 8 

Ll(3) 

2.1 

+ 1 

Be (4) 

2,2 

+2 

B(5) 

2,3 

+3 

C(6) 

2.4 

+ 4 

-4 

N(7) 

2,5 

+5 

-3 

0(8) 

2,6 

-2 

F(9) 

2.7 

- 1 

Ne(10) 

2,8 

0 

513453 133T13 * 

3133-3*41 8 

o3 

dll ^ CsdlliH 8 

R'ljM 8 

8 

Na(ll) 

2,8,1 

+ 1 

Mg (12) 

2.8,2 

+2 

Al(l 3) 

23.3 

+3 

Si( 14) 

2.8,4 

+ 4 

-4 

P( 15) 

2.8.5 

+ 5 
-3^ 

S(16) 

2,8.6 

Nr^ 

+ 6 

-2 

Cl( 17) 

2,8.7 

+7 

-1 

Ar(18) 

2.8,8 

0 


^8.^i cqT"c*na 4133 >® «rsf 

Oxidation and Reduction Properties of Elements 

C3ft33 3331^3 C314^1 ^53 C314 $C33^a3 333133^4 4133 43* C314^1 *ACS ^34^3 3*CSl , lc < P 

f^4l33 3WI C3 33 C31C33 313%433 f453 43 4TC53 tC34®3 WTC33 3334t C3pf 43* 4|jTf ft4134 

jJC3 IS*sl <pcs I 31313 5*0 313^1433 I^4cs3 C*ft3 4134 ^£3 &sl 4313 33341 C3313 I C333, 

2Na —> 2Na + + 2e - (4133); Cl 2 + 2e~ —» 2C\~ (1^4133) 
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RR diRR^S 'ad«^ < WJ e t ^*1 <ll^c ^ Mlc^ ; <PC*1 

C^tCT 5 fteliR ^T5t I R«rls*f ’¥?T5t ^ ^Rtf T»»'®l 

*i<rura c*r diR ^13 ^ 

«a^ ^C*t, $*EJ C*tW ReRI Re^ (RlE*lJi '3JRl%^ e t R'RT ^P1 < P*lt'0 «ttE^; Wl 'Skis R«tW*t 
«q|v?C4 «ltc<p i£Rl ej|< c t <Rl < PHC's «tTC^ I 

i8.io I 'Wrtmrc^TST 

Hydration of cations 

ctr *rp5^ CTk»ra 's%<5, ’Mt'^ sr^f% *ps v riFk v * 'sr ^i^rtpri ■ , iiftt<ii»H sR*t^t ^ 
i *pr «n^ ^itgrr M n+ -^ *iiRwiih m, *rt^ *iift«ifa® 

' a dJIC'1S ^*RJ »ir® ^*W I W*!*!, 

M n+ + rilfeO —> [M(H 2 0)„) n+ , <«ICT n+ = 2+, 3+ Vlt 

tfl^T ’HAwlfars 'ailllWd 3*R5 wftE^ blefa *|ICW ^K*t olc^s 'Sl^'ol ^E*T *TRl <*Rt ''twVGl 
Rwjn<?RRn 

[M(H 2 0)„ ) n+ —> M, n+ = 2+, 3+ W# 

ftf ^ <ri^ «rT5 *nFfcw ift yfow Hrr w ist $e*i*1H WR 

I M —> M + + er 

TfBfllt tifa ^<8, «Rt^ 'SRR Tjfa «H1^S «fl«WU <5W ^ I ORR, 

Mg 2+ ^RR Al 3+ ifl?I C5E?t <TR i I ft wife's ^ I 

is-ii i v^vglii ♦Uf t ma 

Reaction of Elements, of Third Period with Oxygen 

*n«?n tiRr, cvii*!^^ -qi^nf jr *rm i« 'sifacen <£t*f& ®f$<8, 
,< Hi'4(^ wR i vc°i 'st «n^a »ii« ftfeid s*w iSRt ftfejiia 'Sl^'oi *n^*tc^s-5tCTs rw 5R *tRt i ^ssit 
<R C^R *rttOt ^5t toHlUw RTQIIT TJRl, 'sil^lcetCnJJ RtW (Rt»R^RS R&ilW '%®T W5 5R *fRl I CWT 
*rtrora a«R <rr riw ^ ^rniamr vSg^ r w R^rti ^?t, >*rr# Rt«rRt«t 

'smajRr §tei ^tet < r > inc e t *n^?t i 

4Na + Oa —■—> 2Na 2 0 

(RR ^JRtRf^RlRSRt RtWS WRISIRt ' a (I^C«?»1 Rt^Ttf ^5t ?IJt*1WPniRI ^^1$® 

^C5t I 'SW 4 '©l^'ol t-nllw«ld»m RtW RIs>oW CSC?t ^ | 

2Mg + O 2 —^->2MgO 

4 MU.M 'I'SRl (RR <p»f®|*R|arR| siftmtHd RtW RfeRrt ^ Rt I ^^5 ^U>[ 

ftrfv «iftit«tw 'st w 1 RJR^iRmcsR Rtw RftrewRir RUrh rim f^0T rr ^ct 
^11 

4A1 + 30 2 -—2A1 2 03 

R^tc?Rt wu f>i l « R >wj i RR«t RfaretRa R^?n rtm ^ i 'sRt <r1R^ 

PlPl4CHd Rl ^TRTOR ^QTTRt dRIIlA* R&OTT 4R I ^Wtt Rf® ^ 'St’RrRJTRt 

«iBi»wdRttRR&m 

Si + 0 2 A ) Si0 2 
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dn*w>iMa atf w 

^ cata <M<Mi<pia fwata i ci* WTO-153 mw p 4 1 iflffr aiataftasgrea 

7#?!, \5lt 4lt> '^Acacia ^TtW fafoal TOt I aaaffaP at 9 ! Wffl f^t PtfW ^GTTRI StfcVijJ 
'H'W afaterW *rea I SoJlWWl aftreareaa WW (v) eml^Vb l 

4P + 50 2 -»2P 2 Os 

aaaff oftaaFRFreaa s 8 1 tufl? a>a*a>MaMiia afaresreaa area f¥a*at area at, ^srea 
*miana ^c®i srefc i 

. S + Oa —> SOj 

aaa^f cata canlaa <ja *f^a ’Wsia 5 1 4ft afaresreaa area aaiafa tafsRtr area at i aataa 
cata ai<fa fafw ana ; aforeawa area lafent **ca at i 

i> 8. ^ i *rtftr?i?r (rfrt^T^ng^sr ^rtw f>if^*ii 

Reaction of Elements of 3rd Period with Chlorine 

cjpifiH <aafl>'s^ i ■^osii at^a^jreaa area -'wet^. RQ>«i <pta i ca ansa c»il*i ^ 

afoa *t ** c#iQwa area lalaan area i 4a$ a<rrea a* vbHftw ^rroirt arc, calaanw 
ai*a<f ** 5 PT am i *matt dHaa^wa area canfawa faUmta '©l^'®! ** sta ’tin i caaa ^Hn a^rrejra 
to a«m cata catena as^raarara Strea 3ka <iw ^taararra ftam 'Stg^rea canfacaa area 
ftfamt toi i 

2Na + Cl 2 - > 2NaCl 

aaa^f dfla *uMi*i Plata GFtlacaa area filial area*Mgci 2 a&a *ca i *rea ^c^wi 

^l 3 *i tfiffeiiniM *aara fa*&t am i 

Mg + Cl 2 - > MgCl 2 

^©ta dn* 'ajnjfaftata «hbit *a €tg*rea g p rf acaa area la&at area aici 3 aia area i 

2A1 + 3C1 2 -» 2A1C1 3 

s*^t <.*n»i PiPi^*i alaata ^oam iflf^ ^reat ^rea^ t^f^a i $>0 mtaaratn faresw fafsat at? i 

Si + 2C1 2 - > SiCl 4 . ■* 

aa^a cala <m*mw 5^ mtaaiizna GFtf^reaa area f*rein 3 f*rea f^f^at a>ta i 

2P + 3Ci 2 - > 2pci 3 (a*a caa§a «itto taf^at) 

2P + 5ci 2 -^ 2pci 5 ('afeta^ QFr§a «mwa ^*rf5af*c*) 

aaa^tf cafa araaia ata* warn fka frca onfkaa rtw fafen toj i aiwia awiwrait* 
(S 2 Ci 2 )« Rtaana *itcanatt* (sci 2 ) *ta i 

2 s + ci 2 - > S 2 Ci 2 (*a GFf^aaa faf^at) 

s + ci 2 ->sci 2 ('aifefad CiMfacaa fcaPata) 

aaa'Sf cala csifaa, ^a aiw GPtlacaa ftf??na sf?f <3c& ar i aaa^Sf cala Rfefj ana 

a^am *t c<pi(awa area ft&m area at i 

^ 8.i« i ^ - vgl?4 c4T ^ r>i ~=rf^ < a « nPi^ 

Reaction of Elements of Third Period with Water 

caftaa sr^a ^aa faoa area ai% area f^at ^’aa^aa aa i aat*r^ cata atf%a 
careas at^cstwa aaat^c* erf^ftaa ^rea ansa at^sart^s v5sag *rea; aaai 
*taatana at*? aai^s ^cs area i aaafareas ^<5 ararara cata atf^a carea a^r 
*%<? atat*r* cata aftTwarea arf^atft* *ac* area i caaa, 


tl W W\ (i'SI)-SO 
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vi'ftg 3«Tst *H1^^ ^313 ^5t *<*oMHI4BI 4^5 3lPl3 

^ITW f3%3t C3 '31^3 «TC3 313 I 4 333 31^3 ^C3 NaOH ^<5,3^ ^3 I 

2Na(s) + 2H 2 O(0- > 2NaOH(aq) + H 2 (g) 

^f/3 3%33 C3fa 3Jl3wf>f3l3 353 ^5, 331^ ^313 ^5t 13^(413 31^3 3TC3 RR>3l 

3S£3 3t, 3tf33 7fR3 3^ AI$Q&IC®M <3 Mg(OH ) 2 ^33^ 3^ I 

Mg(s) + 2H a O (l)—Mg(OH) 2 (s) + H 2 (g) 

^3 3^TC33 ^5#3 C3fa ^1^1331^1 '5fTC3t 3*3 33f^J35 I ^3lt ^5314 $3*5 W3T3 

3TW3 3TC3 f3f33n 35£3 A1(0H ) 3 « H 2 3JT3 $5,3^ W I 

2Al(s) + 6 H 2 O (g) A 2AI(OH ) 3 (s) + 3H 2 (g) 

^St3 3tfTC33 333^ C3fa TFW3PI « Wlfld '331^ Wt3 43T 3lf33 3TTC3 455TC3 

3l%33t33 3^5 3TC3 3t, ^33fWP 43t 3^ 3t«ft^5t («l1*IWM3 ^53313) ^0313 

' a lBlC | 8 i' 1 l < FQ af^fT^rs < WK'a 3TC3 *3 I ^^13 4 C3l3 3ll33 3TC3 C3“H'»IC3 R13>fll < PW 3T I 

333*11 C3l3 GFtf^3 3f3t^WT 'S#t^33 CTC3 353 3«3T3 ^5t 3tft C«W <4|fsiceMi4 331311 
af^3tf^5 33?$ 3TC3 3tl ^T3 C?#CT3 «N|5$|3^| '8|1siCB f W3 «|3 31*1*1^^13 fttWItf'SIW 
3tf33 3IW '= | (I^o <fl?3 RIS^I *w I 

Cl 2 (g) + H 2 0(Q T=^ HCl(aq) + HOCl(aq) 

2HOCl(aq) —> 2 HCl(aq) + (^(g) 

is.bs i n»tt *r*frc?T?r c*n z*rzr ^r-w t ^gAba w»-'**Ft?r*F *rsf 

Acid Base Properties of oxides of 3rd Period Elements 

C3 C3t3 3fR3 0^33^3 3t<lb5 C3T^t 3|i|ft* C3T3S \bHftC3 3^t3^ 3T?5 431 ^ 

333*333 33H 33 I ^$3Rvs3 3<JH?J3 C3l33^33 CTOt fam 1^63^3 31*931 3f3 I 
Na 2 0, MgO, A 1 2 Q 3 , Si0 2 ., P 2 O 5 , S0 3 , C 1 2 Q 7 . 

4 33?l C3ft3 C3l33\C3,3 C3T5^t 1 C3E* 7 C3STC3I ^3K3J Na 2 0 %'*Ft3«lff, 

MgO • > ?I3 < p, Al 2 0i3 43 '5|B « ^I33» ®^53 ; 3^ f^3J3R I '*MJMJ 431W33 3^31 3^5 

'bhRt < P 3f83t 3f3, '©IC 33 ^5^5^31^! 

3tf%3 '5TU*3 43^ 3tfr«l3 (.^33^3 «(«1^3^3 1>1>3! * 

(i) 3|P|3 ^TfW 4<P^ 3^tC33 Rllojj c^lc^is 'S(9|l5,c®3 Pilfffd MI3I 'slcifl 3“ 13 *T^ C3C^ '3JI 
3533 ( 3 <l^C33 33t3 3TG3t 3T3 I C333, (Na 2 0) 3l1%t ^3 C3#3T3 f^3t ^3 NaOH 

^3^ 35^3, 3T 'o)^ ^13 I 

Na a O +H 2 0——» 2NaOH 

(^) 3JT3C3l33t3 (MgO) 3ll^3 RQ»3I ^C3 ^13 ^<5,3^ ^3 '3T, 4^ 3*I33 > I 4^ 

4(^3 3tC3 RI3»ij| < T>C3 333 <3 3lP) ^3^ <PC3 I 

MgO + 2HC1- > MgCl 2 + H a O 

(o) 'sm^f^rsrm 'srsnt® (Ai 2 03) 31% ft& 3 t ft 3 ^n, 4 f& ^ ^ X335 ^33 

R^i ^C3 333 o 3if3 ^ 3 ^ 35^31 'n'SfR 'aji^Rirrsf 1 

Al 2 Oj + 6HC1- > 2A1C1 3 + 3H 2 O [Al 2 O 3 43 "333 3^3 33/3] 

Al 2 O 3 + NaOH- > 2NaA10 2 + H a O [ A 1 2 Q 3 43 ^ 3T^3 2W3] 
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calaa^wa <p Nrmf %%7 <rtf 

(8) (sio 2 ) aift at 'acaa atw ftfoat aaa ^T; 4ft vrtaa aw ftfotn 

aw 5R*t e atfr aw I 'stfft ftf*Wa Vbl^awl^Vb (Si0 2 ) ^UWffl 
SiO z + 2NaOH-» Na 2 Si0 3 + H a O 

«t) ®i^wm cafcrstr^ (p 2 Os) atfaa aw ftfeat aw ^a ^ (h 3 po 4 ) 

©<?a«j aw i ^iwsi aw fafsraa v^r.vij aaaeatm $<?ajj aa 1 p 2 c% aa «rai$'s> i 

P 2 05 + 3H 2 0 -> 2H 3 P0 4 

P 2 Og + 4NaOH- > 2Na 2 HP0 4 + H 2 0 

«wmii*m «n«4fl» 'srant® pa atfaa aw fafaatt aw wm fc^as aw 1 

P 2 Qj + 3H 2 0-» 2H 3 P0 3 

((b) amaia $r$«raft5 (so 3 ) aifw aw f^f^rn aw a%amt as awWBm* <# 1 ® (h 2 so 4 ) 
$<5fl3 awI aTWa aW ft&imi alawJ aaa <3 aift aa 1 S0 3 a»T 'as*tff 'SWt$5 I 

so 3 + h 2 o ->h 2 so 4 

S0 3 + 2NaOH-» Na 2 S0 4 + H 2 0 

aiwiuw mrcwffi «wi|® SO 2 affta aw ftftut to simWftiw 4^vs (h 2 so 3 ) fcvi^TO i 

■^osK S0 2 a®T aS*T?f ' a i^l^'b I TfCSRt ^IW S0 2 Pltifll “©Cd ■»ll*l<p|$.'G *R*f e atf»t <PtS I 
so 2 + h 2 o ) h 2 so 3 

S0 2 + 2NaOH- > Na 2 S0 3 + H a O 

(*») vbi$ijU®H carfrratt® (ci 2 cv) atma aw faf&at to a%at*ft 'as aiscMfta* 4fos (hcio 4 ) 
^ajj aw i cia 'G ■’pic.ss R&uiij ’iisupiwt aaa e atm ^«aj| aa i Tjaatt CI2O7 aa asa^f 1 

Cl 2 07 + H 2 0 -» 2HC10 4 

Cl 2 07 + 2NaOH- > 2NaC10 4 + H 2 0 

CT rt ^am anrapraft 

Stsaj ca, ai^si Ttaa^f; 'aai^a 'aan^ 1 ® 'as*r?f 1 ■^'©ait ^^la a*fwa cama^jcaa 
'aan^sa^raa *rtf cm catart am ca, aarca aa$ 'staf^ ateat am, t*Tlaaqwi at^ 
«rtf gta.aia taat^ai^ atfarniro ^f*n ats 1 

i8.be 1 vstt -mOwra cftTesnu t*M4i^eAb« **iiPi*i*. Pifemt 
Reaction of Chlorides of 3rd Period Elements with Water 

atataa'sw ca caaa atrtca calaaijcaa earner 1 c«w ^aia^iw caro iva c$ *1^1^ 4 aa, 
'sr a^na^srca wr aataca 0 aa 1 aaai sta va ^a calaa^caa caMt 3 »aa m$ 5 aa 1 
via $caa calaa^taa catar^t 2 ai^ra 4 « 6 ac® ana 1 ca can a%a ara cm areata aaa 
cala^rtaa aT^ a^ srw® am ara 1 aaaf^as caafaa <t&ft 'sf^c, aratap* c#la 1 ^sait a<icaa aaa 
facas cama^aa area unflrwa cataa^a 'ataf^p aa, fciaftw areata atw 'ataf^p sr^l% amat^s 
aa 1 atm fla iva cm ^a via ^a cala-H^taa qptaftss 'aTaf^ra catm* waT#t aa caf 5 ! aa 1 
?[a va e s^a via cattma wnai^ < j%tta aatarSl 1 caaa ^ta aftcaa <?toi t ^ 

CTta Na Mg A1 Si P . S Cl Ar 

<T5L ^ <1^ 

caaat^5 Naci Mgci 2 aici 3 sici 4 pci 3 sci 2t ci 2 

'srafa'P catnta ' *i>r<i i 4) ^> 1 ^ 1 ^) writ CTtf*w 

^ pci 5 ,s 2 ci 2> scu caiaa^alaaiata 1 








































































<2Vo 


5^6 TJtHjft* ?PTRR-fl^ 
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^Ttw <a ^ fafoyt : 4raft4, c*rt®ra <n <4 folic's 

c4i<n$c«a ?rw <#n f^3s?rt <uwit 4<n yra i cy C4t?n$® ^t?n *nfaa ^nw 

f<ll4*il 4t3 »H f ^®nt *llI*iCs '=Hl{jPi'o g%^5 ^51 "STliS I c<l^lH NaCl 'Q MgCl 2 8 

NaCl(s) + H 2 0(I|-» Na+(aq) + Cl-(aq) 


MgCl 2 (s) + H 2 O(0- > Mg 2+ (aq) + 2Cl-(aq) 

cfc sri cw 4ji»jfiifaira apntS® (aici 3 ) f^t «nyPi4 ^*r 'irPrw 

s%^5 f4^ c*ii*ii«miw*i 4rac«f aici 3 ^i< «(mPi4 *rt wra a^*f 41 4t$ facaftu 

ary 44 ?, h + ^n?R 4t?t 1 AICI 3 taw g4«t 4iwff 45 I 

A1C1 3 (s)+ H 2 0(5 —* Al 3+ (aq) + 3C1~ (aq) 

Al 3+ + 3H 2 0 (0 5 =^ A1(OH) 3 (s) + 3H + (aq) 

4 4i$fasn*t 4*f 4ara *fu aici 3 4*j 4% gaw f4^ hci c^rrn 4 m m v cm 

fy%yt 4IS|ftt4 C^t 4TC4 I 

*t?T4?f OH IVA 4<t Pll*l 4 »i 25 44 4 * 11 ^ 4^1 4«n^, 4j^*lt4 «ufl» ^4^1 

sici 4 44fl> c*rt*rm 4*rcaT#t caM i 4 *ntyy c^t^t iiftt.'® 4149 4fa4 RdR'® yai 

SiCl 4 (0 + 2H 2 O(0- > SiO a (s) + 4HCl(aq) 

cafa $<1 va tin vJwrnwM ^ c^nit® fauxH pci 3 <3 pci 5 1 c*imn 

■?Q?rra ^54$ 4t4t 41^ Rcal^4 3£?J <p*i«Piilc»m 4£4t 4^ <3 4^ HCI 4l^F5 4Cft I 
PC1 3 (0 +3H 2 0(Q -> H 3 P0 3 .(aq) + 3HCl(aq) 


^W5JPt 


PC1 5 (0 +5H 2 O(0 -»H 3 P0 4 (aq) + 5HCl(aq) 

’is^'Si ch1*i sp via tin j ii®i<piwfi ypisi^.'s^^'Q cnwra cat*t i 4 , jc.*ii'8 ’iiRs 4iw f^t^rn 

4W ^.l^t.naloej'i t4lsl$w 441 •'ll'KflWfl RI«s) CTl*t 4E4 I 
<3Ftf^r (C1 2 ) 4^faj'4 wat# <tflft4 4^1 ^s?R4f 4 ^ 

^8% 4HI^4'4 M To ci 2 *nf^ ^IW ftftflt 4CSI 

2Cl 2 (g) + 2H 2 O(0 5=^ 2HOCl(aq) + 2HCl(aq) 

_ 2HOC1 (aq) _ -M» 2HCl(aq) + (^(g) 

2Cl 2 (g) + 2H 2 0(y - > 4HCl(aq) + 0 2 (^ 



^sf«mr?r 4it 




o *rti?rf%%4 i -q ^n 5w4iH 

f^in^n t^msTw i f^um v i<i<i(4w 

CTtep^g ttf ^RRTCSl <S)t<f^V4» ^ | 4 W «I^k4 ^l<Jlij1%l^Q4 4T W ^51 

o « Hf’CHn? s 44t c^sp'^s *mpBp o >^i5^i« 4 v iniii«tR4 

mt < t9<^ j$ i cwi (n^nn w%*\ 45 *, 

C4^3t ^oT alette I 44$ v l^lw 4 *1S0'1S *)IjiMI($4'sI ®T4 4fll *Tf I 
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Rif 


<ftri 

O RlflRMP4 Sjl*ll*f S SfCR <|vs>^. Pcb "^ITOTJT "^IT5J 'Slot's, RIsuMps 1 RS.RTT R^3 SIC'S , 
rirrirPrs RrtRt*! Rfas, ^r sPcs* r^icr rtr crc^ ghPcs* rtgrir rrr RiRsnRfRR* 
^t^dt rk?ir rtcr RiaRtRfRss rttrP sir rir i 

O ghi^rr f^ss 8 rjt% rpprtr c*m crIcrr • sr crir rrrti crcrs rcr 

SC^SUpW 'si*?)*! 'JSC'^ ^llsCil Pic'S CR RfRRIR “lltffl adC^RII'sr*^ SR, 'sics 1 CRS CNlc*1H ' a ll?l'il < P?lR P'SR SRl 
SR I R*J1R RlRplC* 4 ?^ SpR RIS^MPs 1 RS.RJT ^P*)R RTCR '=ils^l < P?H R'S< R^tR I '5MsPtC < P 

Ris^wP^ r^rjt ^Prr ricr 'sirPrsrr P'os RtRTR't'S si^®, 'scs >hr rcrt Pp^ ^ic^ 1 

O $.C*lsO>R S||Ji|^ 8 vs l^1 i l ‘JS'9 CRC^ C^J 1*1 $.c*i < rU*iC < p C4R c4lci« >iw CVIR PP^( *m% 
R?Wl^p$ CR1R s^scr CR RpPlR "II® P^fts SR, 'slc < ? CR^ c■?l(l*i?) $c*isu!»i «ihfo s*il SR 1 RlflR RlsPlc'® 
<&%$ R®$ Pct>fl Pc^ RIGRT RTR, c»ilc»lS ^CRRdP 'StfR% ^33 Wl I G[RsPC4 "'T^TCTF RTR 

cw (shPic^ rigrir rrr crIcrr 3.c®i<b£h ^Rt*te rtos i 

© T 3f^<5 RTRTSTR^ 8 WH S|^5 4R5ft CRtCRR RRRt<i CRUMBS $CRR$R ^IRCR 5 pTOR 
Pc^ 'a(l < p^ e t ^RIR ' 9 ^i'il*^i < p ■*p*i'slc < P CR^ C^FIcss ^‘ttvgWT s®ll SR I CR cR>H CSt'flc'o ROMPS’ R?RTt 
^pRR RICR wlc^is RNI'$j<£'s| R^W's'olcs SIR RtR I GRsPc^ CR c^R Rifles RlfRHPs* RtRTl ^pRR 

rtcr ricr crIcrr ^ < 5,^«tr^wr anjW5®tCT^Pn rtri 

© c*H c®m ^irr R?Rrt 8 c*71c.»i«j ^irr r*?ot R^tR^G *r*f 1 Pfos cslc»w rtirr Rt?tn ^rt, 

IA C^ra +1, qpt I LA C^RI +2 ^5Ttf^ I ' ! (HI?I ^ IVA C*XR WR«t Rt?Ul ^«tF5F ^ I 

© *rra«r «8 yr la csnws 1 ^wm e t i ^ *ra ibMPiwaP! *rm i ^ vila 

C*ilc®ifi *Brls 8 e t R^TpR! I 

© «iftn'snwfl Rtw ^St? 'Ptau f^Oiii 8 ct ct»h *rfiai ^ h»hPiw ^?tt 

m, «ifoi»M<i Rtw R&«w ^3t sir *rm i w ctoi «i«i^ s*r i 

<RptC4?5 (RtRR^S *f 1 ^ S 0 Rm ^TFitJ «ml 5 'b IbRp?^ ffll*TR^ S^TTHI WWS «|«ll^ 

I Rty^sl 'aij|^PiPl?llc 4 l?l 'amide's?! S'S?! *RTR3 RlJ»lt '1 I 
O C$tftH4 RTt«r ^KM (RtRR^CS?) 8 4V*Z®Q *& <RPi'W Rmt RT5I, 

CSPll^C*!?! RTC®f CTlRR^C^S fifa^n 'S'S^ '® 1 ^'S| R 1 !®!^ S?I I 

© Rtf^ra rtw ^ftrr *r^rc?Ri crIrr^css PiOiii 8 ^raars ^fts r^tori w dfN Na, rkr*! 
'sMi)|ii)R 'Sl^' 0 lc<i ’ll Pis RIW, P'sls c<5l®i Mg 'ait'll 'sl^'sls RTW <gl5'a ’ilPs RW '^^lil 
CRlR A1 ’l^rra &G«3 RIWR RUR ftURTT RUi RMR <3 R^R I 

rrirt crIr ^*^<3 «j|%riBfH '5rr 9 wt rr Rf‘ii^RpPr^ sgrir ^irt riPr riw f^Ri r^ rt i 
4RRI3I CjPtfRR ’ilPs RTW %CR PQ»sl RCS HC 1 G 'aiPicer*! 

O RpStR *rfrtRR CRtRR^CSR WTtff5R R?jCW G Rif 8 ^HR R^RR CRlRR^CRR R^ CRt^f 
^1R SIR R'tRTIR RRR I ^5RK «Wl^bRV« R<IR^ RW Na 2 0, MgO, AlaQj, Si0 2 . P 2 05 , S0 3 , 
Cl 2 07 I CR^ RIRf^P CRtR GMPrt* RtGRlR RRR CRlRRRIRR Rl^R^Rf ^<!, RRlRK^I SIR RTR. 
CRW^ 4 iRPCGi R® \5H f^RS iflGRT RtR, wt «Wtt®R^CRR W? SIR RtR <SRl ^R RTR I 
Na z O G MgO RMSRsff, A 1 2 Q 3 ^SR^f, 'RRTHT 'R^T^S 'RJJR^f^'S'UCRI CI 2 O 7 RRC&W CRpf 'RHR^f I 
O ^?tR R<tCRR ctflRRJJW CRRR%®R R^P5 G RtPlR RWH f^Rt 8 4^31 CRtRR^CRR 
CRIG^t RRRfRCR RtW, fRfRR^RR RTR 'RtRlR RRT$ RTCR (f^ Rjf^RR*) I ^5RK 

GF1RI^5R^CRR R(0^3 RC^ RR13RR NaCl, MgCl 2 , A1C1 3 , S1C1 4 . PC1 3 , SC1 2 , Cl 2 I RRR ^ CRtR 
'RtRpRS SGRIR RIPCS B%^5 SCR 'RtRRjJCR RtCR I AIC1 3 44$Gir< gft^S SCRG ^ fR^jfw SGR1R 
RRRS5T CRRIR I SiCl 4 , PC1 3 G SC1 2 RlP RtRt RSC^ Rl^PcSf^ SCR HC1 ^«,R^ R^CR I 
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b> 8 8 £T^ 


) 


g) 




b i 
*t 

'S I 


e i 

Ssl 


H 
is I 
bo I 
bb I 
b*’ 


*nsf 

~^r, 'aaH 'G *rsr 

^ -— a_ 

(as) csJlaa\CAa afa^s aaroft-gat? 

W) CTR CaR atfojTOatf aat aa ? 

(a*) *tfta ata^a d%^5 ’i^icfj ataatafaas artat^f fl'otta afttaf^s aa, 4 , m c i > i^. 

anartasai 

(a) anawfo* arrat^ « afo *tftaf§%as «rf-artajt aa i 

(a) 'a(l«^l < w e t R «<1 at *t% < 1*1 c^o ft Catalta? RJ. Cat. ^oo&; a. Cat. Aootr; 5. Cat. ^oo'bj 

ft. Cat. ^obo] 

(a) C$)*ia»(CAd «ll«3t<wa a% ft? 4ft 4a$ *l%-<3 G3%^5 flvttlW afaal&A aa S5T 'afCareat 
asa I (at. Cat. aoo'H, aobb; tf. Cat. aoo«&,aobb; at. Cat. $,obo; ft. Cat. ^ooSj a. Cat. ^.obo] 
(«t) ataataftas **4n ^Na atca w an$a ^1*13) <wa altf ffarca afaaf&s aa? 

(a) *ftta atafta 4as| aftca aiaaHftas aiajt ^ftja atca <9rra^a>aa a% ^ftt ata caR artart 
aa i [a. cat. ^oosi 

(a) c^lf.'ts 'stialtf <j*i(.'8 ft aat? [ at. cat. ^obb; a; cat. ■^oo'Jj; a. cat. ^oo'bi 

a. cat. ^oo<?;at. cat. ^oo^, ^oob;caT. ^oov;fa. cat. ^oo& ] 
(a) atjia's cjj‘llt '0 cftaa^caa ^caSa aial^ ffttca afaaftfo aa ^t ^rtcataat asa i[ at. cat. ^oo<?j 

^_ fa. cat. ■^oo'b; a. cat. ^oo'b; ?n. cat. ^ooa; fa. cat. ^oo& | 

3c njj*t arai^asvsta acaj atfaa ft? [a. cat. ^ooa] 

(a) (.‘il'n-'i^c.^ aHi^wi s'ic'4 ftaf ? [at. cat. ^oovja. cat. ^oo«i!c 3 * ^obo; 

fa. cat. *oo*;at. cat. ^oo^a. cat. ^obb;a. cat. ^oo& ] 
(at Mm ataftc® 4a*$ atrtca 4ai cstftc® cafta^caa arat^at fterca afaaftfo aa ^t 
anartaa i [a. cat. ^ooa, ^oo«»j cat. ^oo<f >fa. cat. ^oos&; a. cat. ^obb] 

(*t) atamfaas a»aa stff^a ^aa catcaa arat^ata srsta ^ataaaaa caa i 
w cataa^a ^ ca%® ft^rca afaal^a aa. ^Ttaa«taa caato i 

(a) ^fta a^icaa cataa^caa c^cai aaam « ^ifUaiwa afaa^a attatt a*a i 
^fta a^tcaa cataa^a atca 'afacarcaa f^fa»«i a*acf. ’atcataat ^a i 
^Sta a^tcaa cataa^aa w^sa^a atca^ «'aa-was *rsf 'atcatsai a*a i 
Mm ataf*ta ^fta atficaa csTlaa^a atca ai% R&aia^ attart a^ i 
Mm ataf*ta ^fta a^tcaa cataa^c^t atca c^tf^caa ftf^at attart ^a i 

atca aifta fa%?n caa t 


«fta a<rtcaa 


(ar-l^lfT g) 


®ta <3 \s^«jrt^r 

t 6 \g-^ ®r?t 


artart ^a % 


bi W 

(a) 

(a) 

*i W 


catffeamsacaaa airifaaicaa ataatafaasattatt caft^acasa? 

^ Mnm cataa^jc^a aiaatafaas artart ataataf^ a«ajt at caasca i <aa ajtajt asa i 
Mm aiaf*ta ^a at estate's ataatafaas a?ait ^raa atca atca catcaa. ataataf^^ attatt 
ata i ^a artart ats i 

catffeamamt aet^Rncaa fa«aasaca^t? im. cat. ^oo'b, *>bo ; 

a 1 , cat. ^oo't j a. cat. ^004 ] 

All e-books & Software : www.tanbircox.blogspot.com 






(R) WRfR Na + *tfos ^?TQ Na 2+ Rf&sRRRt PR? I^.CRt.^pbo; 

R. CRT. ■^op'T; Rt. CRT. ^poS^R. CRT. 4.obb; I^T. CRT. ^ppb; R. CRT. ^pbbl 

rt.rtrtrr <5[rjrtr k + RfosRCR v? + 'rirr RfosRRRTRR? ir. crt. *pbb] 

(«0 rtrirr'srtrtr Mg *n^ Mg 2+ rirr *tiR rrurq Mg 3+ 'rbr rSrr'crrt rr? 

[fR. CRT. ^obb] 

R) w irwr bR'srm^RR't fwR r(<I*biih rcwrr <^? [ 5 . crt. *pbp ; fR. crt. *pbb ; 

*1. C^T. \ooh; ^t. (3 1. ^obo; C^f. ^oofc, ^oobr] 
(«) •Tl^tBlterWfl b'sj 'S||j|3t<M«t fRoR «lfirc«R ROTRT CRft CRR? [5. CRt. *pp4>, *ppV; 

R. CRT. ^oo'b; fit. CRT. ^ooV; l^t. CRT. ^.oolrj R. CRT. ^ 008 ; f^. CRT. ^.obo] 

«1 (r) *rtm rtr^r 4R$ *rftra RtRRi e tftR ! ^wm ^Frr rtw CRfa^npR ^«rni^|4^i m 

CR*T ? [ RT. CRT. •^oo'b] 

(*0 *t^ra ^tr^r spR v tifiHHR < p *wm r^fir riw rtcr c4lc*iR Rfe«,RHi\$i<p'si rcr crr ? 

(*t) CtflRw ■’l^M’Pl '®fi£ < 5,RT'TI''$|4 CRtR CRR? [ ITT. CRT. ^ppV; ^f. CRT. ^ebe; 1^. CRT. ^ebb; 

R. CRT. ^oob-; R. CRt. ^oo<f; ft. CRT. ^oo«i>] 

R) c#i9wr cjtftR rtcrrt (RtPr crr ? [ f . crt. ^pp'b; r. crt. * 00 ^ , *oe*» i 

8 1 (R) Ic'l<f5l <3(R% Cfpllswfj C5CRRRCRR? |T>T. CRT. ^ooSi>, *obb; 

R. CRT. ^ooV, ^obbj fit. CRT. ^opfcjft. CRT. ^obb ] 
(R) fo*1 fii C*Ht»lfl HIs»)HR 4 RVRJT RR1RCR 12, 17 *0 20 1 ^CIR 'a(l*l(^R ^5RRt RR I 

<t I A1(13)4R *mm Na(ll) 4R WW iTCR’SR WsF? CRft CRR? IR. CRT. *obb] 

'bl (R) CR#R1R RI'fCR RT^CR <3 RlftCRRWTRtT 'tf; CRCsttftCR RfRtRRCRR? [ RT. CRT. ^pp'b; 

^J. RT. ^.ooli^I. RT. ^ooSkjf^. RT. ^obo ] 
R) «gP5fSlPlill»l «rnfRS Rt^T® RRT RR I Wt 
*t I NaCl, A1C1 3 « PC1 3 CmR #t SR5R R**R R^RR ? RtfRC® 4RR Rt’tR' fRf^ RRR ft 
4J4IC1M *|Q<)v6H R&R? 

VI Na, A1 « Cl 2 CRtRIR ilPit'o filet's WI ft SI41R Rt^R^R RttR? 

|V-gggj) ^5^ir5rr^*tgr^j) 

b I RRRT^R R'llRi| < P 'RTRR ^f5>R RTW ii)R 'RTR%4R < t iR^R RTCRR RRRf 'RTC51 Rl'Jfl '°ilf)^l < PS*t ^5R 


RR RSR, 'RRt^R RRtR ^t Rpt RR |R% Rl?lf*tR ^R <8 OR CRttRR bR , RIR^RSR < t fR5RR RR 

fRR£lS__ 


^R R^tCRR CRtR 

Li (3) 

Be (4) 

B(5) 

C (6) 

N (7) 

0(8) 

F (9) 

Ne (10) 

«H«^4U1 R'bR (kJmol -1 ) 

520 

900 

800 

1086 

1403 

1314 

1680 

2080 

«R R^RR CRtR 

Na 

(11) 

CTO 

A1 (13) 

Si (14) 

p<i^ 

S (16) 

Cl (17) 

Ar (18) 

'RIR^RJR'I Uv<\ (kJmol- 1 ) 

496 

738 

578 

786 

1012 

999 

1255 

1520 


Rs) WRI^R CRtRft? b 


(R) R^tR^S «rtRR^5ftRRt? R%1^5 R^5R^!RRRI ^ 

(«t) ^ftRRSR 'STtR%SR«t fR'SR RR^5 ft RRt? ^TTR^RR ffoRR ^RR RRRt<jR 'RIRRR « 
^CRR^R fRRTTCRR R'ttM 'ailc e llt>»il RfR iflR?, Be 'Q B 4R R^*tT 'flR Rlf^^R RTlRJt RR I O 
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0 **) ^St?I a$IHM OTHa^ aril'b CTWflt ala ft* <ttC* T5H ftt* *aW® C’TOI 

i cat* 7 atra ^a ^5T ^taa ^ 1^5 a&a cw ware 4at aMa atffa *at^ai arc sfatFia 
^aj >*rcaa ^antcsa st^ft anart a*a i 8 

I calcaa ataaiafa* 'aWa ' a mRcl>s at?lJT 'Q $.c ff i < ai5*l ft'l.ilcas I^sj'ols ^fa ft's*! ^Cfl I 'slMfS 
aiaaMft* «n*i«a $aa caftaa 'anfttaa't ftsa ft«a *cs i ftts oa ^wa 

aiaNMft* armrt 'Q ^hiIh* ajmtf caarcar ^a x ci- 'arawa catat ^a ?rmf^ ^t 


a^a aj nh *a i 


cata aa^ 8 

Na 

Mg 

A1 

Si 

P 

S 

Cl 

< TT^n c ff^ ^TPft^ (nm) 

0.157 

0.136 

0.125 

0.117 

0.110 

0.104 

0.099 

«nafa<p arrat^ (nm) 

0.095 

0.065 

0.050 

" 

0.212P 

0.184 

0.181 


(*) ■^(. b i < p5'i ftarrcaa jews ftft ^ ? i 


(*0 aiaaT'tfa* <u|ji|<( ? 'i)<p^ a^fS 'Q vfl^$, 5p*f c*7lc»isi ’1 Is»)HR < p aTPTMf 4)^C P I 

^a*<aai * 

(*t) $ l ^tH < p a* *a Na + , Mg 2 * 'S Al 3+ ' a dat*ifi ^tafta 5 41lai^ dc\sk < M aiaaHlaa* 

armti^a ctoj aa ; f*$s 2 - *t?ir « ci- 'smrcaa c*ua ^naft* anart awjwn 
aiauMft* wr# crca caft; -4 *iai*t ai 3+ ama <3 ci- «nawa catot 4a 
■ taf*ta>j aja arm *a i vo 

(a) (i) 'srra^m ftsa 3t? (u) aiamaft* anart *«rt ataat«tft* «n*i«a $aa 

ft^a a^ cataa^rea ataftaaa fa*a ; ?t^a afaaf^fo aa.^r ^iR>l^vp ^i^hhi *a i 
(iii) taiawa ya ^na^l^aa ftaa caRlaum aw*i aa c*R; arran aa i 8 

\o i caftaa araftaafl f^sa, ttaaiSa 'atafifr «^<5, ar«ti^a^r a* <#a ftf%* «rf i caft aka 
4taa ^ftat arcs i aasarft cata a«|p5 <5®a caftaa aMi^*y>ta afaa at^ catota 
a^cas a^tfa^s ^an facsa voa a<ia^3 « ^t vka cal*i*i^wa ^«,ar«n^a^ta ^th 
*wj a*a i 


voa a^ia^ ca)*i x 

Na 

Mg 

A1 

Si 

P 

S 

Cl 

4wa ar-ii\Q|<p'oi i 

0.9 

1.2 

1.5 

1.7 

2.1 


3.0 

^a-viiA cata x 

nm 

Cl 

Br 

I 

At 

^Uia arMI^^I x 

4.0 | 

3.0 

2.7 

2.2 

2.0 


W cakaa ^caa^a 'aiMfe “ft ? i 


(a) cakaa voI^> < 5?Hi'5|<p'®i a c u'o catat ? Saiaaa ^ artan a*a i c4i*j f^acaa ^aa vol^)* 5 . 

aMivq<pvois an la^a ^a ? . ^ 

(a) ^ftaas a^s, Na caras ci ^a faca* 4ai f cara* i ^a f^p atai^ja^ia arcaa 
af^caa atat anaif a*a i « 

(a) ^ntacaRi ^ar a^s, Na a s ^aa p 'Q ci cala^fRaa a^aj "fttjca awtaf^p a^aa a^ra 'st 
'=p^p f^aa aus aitan ara i ^ntaas ar® war#t cataf^a arf arai^sm ^a a^ta 
av^a? . 8 
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cata>RMta *r4 


<Mt 


8 1 atafta van afta^j c4laa^«a gpm^e « at$5i$75a a*cw lacsa <*TPwra <^t^rrc=rr 
a*lI 47$ i4k*ra c<j|er4l aaat Wtfl'1 a?ana afils'i'i *r* wa 8 


«a a%aa cala • >. 

Na 

Mg 

A1 

Si 

P 

S 

Cl 


NaCl 

MgCl 2 

AICI 3 

SiCl 4 

ph 3 

h 2 s 

HC1 


W) (.41 (.'is <®l74 ? 

(<0 


(*t) 


w 


c4k»w ^ a 7 $ Naci caM aaca c41*i>i\c*s ^naa a«.ana 

*ld>; aiNJt Wa I 

'S'SHt-w v$a *rttaw c^laa^ aw afacetcaa ftfeara fcwaaa aaft fafaan 
a9l<wH->i*. caa I o 

«a ’rfwa caWa ac4i*> care^t arafaa c«w vbr-ffhc-^ a*am arc® <an\ «i 
^aatana aaia, 4a aa^ca aaH^asiWd atra^s caa i 4 asrr^sa^caa , *ia «r4 caca 
3RRC5 ajjatf SfaPt 47R aiatafta fa&illaa, 41 WTl a4 I 8 

<? i csmr dHaa^ca* *i4w1%fea qtf a w iE am aacanft anatf aT aijRMft* ^ « arafaa 
artarta^ara aiaat cacaai aiaawfr* $aa au^iaaM ftsa, c^T^ra twa$a aia%, , $f^ 
ani^asr fa$a aca i atafta aM^a $aa amfla caWa caarn afca « « caiaiama 

*PCS I 

(a) ■'Rcsl^l anaPl "#) ? i 

SaHa ^75, ^IsPia 4Tiat<f 4*175 caW? «il«Pia aiPTT^ a ’IlfWMfta 4Jiarc<Ta aC4J 
a**!^ awibai aa i * 

fr^taa 47 $, caWa tcaajja ata% -ft? arwrcaa cataa^caa twaSa atafaa aftaiftaa 
fcaa 474 a aiaatafaa anarc^a srsta awiMi aa i 47*75 f 4a $7aal)4 4iafa ci 4a 
t&ts aa caa arKrt aa 1 car 5 } o 

fc^Ha 475 , (i) awA* caarcaa caata akaa anart agare PRaft; caa 1 ai) «mitaa 
cntatama 4475 3) catatta? - (m) arafta caW caiaiawwa caara artfraa « ouHiacna 
atatcaa sara fcarcaaaa aiNit a*a 1 8 


(«) 


(a) 


(a) 


aM^w g ■) «nsr (Meg) 


J 


^1 


«i 


a-h mcq s ^atataa (simple mcq) * « ai^aMH ^s?rt%f%ap s 

b 1 oisfD cata a, b, c, d 4a wta^toaa t^sa (kJmoi -1 ) f*Tn^*t 1 47*75 ctfj calalU aar^ 
'ataa aia a*aca? #• 

W) A = 520 (a) B = 950 (*f)C=1200 (a)D=1500 

(O 

^araaWaa f^scaa ata <wra catoia c*cat a^a ? 

o^- 

(a* k (a) Na (a) ci^ (a) Ne 

Ftafl> ancaiwcaa ^caa^ja 'ataf^a ata t^u^a kjmoi -1 4 a t ca aw, 4 wa acai cara cataffia 
af*n^p ataa aicaa sta*wt aacsca caPt ? 

(a) F (-333) (a) Br (-324) (*t) Cl (-348) (a) I (295) 


it as aaiaa t^a-is 
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8 1 A « B c*il«nww 2.1 ^C*l 'E'sc«s WIJ TO*R ? 

ppjwqr#) to mfo? t«t) *%<•! to ^qshsr^h 

<t I PlCbS CTPtft) ^l^lRpF 'W’n’it ? 

PF) NaCl TO A1C1 3 pi) CH 4 TO HC1 

<i»l blflffc ^5^*5, ^‘liv^vsl c^fC^t Pi^TO •Tf'S c<p|*ilt Ktf '5CT? 

PS 3.5 TO 3.0 pt) 0.9 pi) 3.5 

*1 I ftc&Jl Ftsfl> CTftTO '9(m^)<M c t TOs^ 'STR C’TC’l l^tra *fT'6 C^hfU C*R»1 ^ ? 

pF) 738 kJmol - 1 PO 800 kJmol - 1 pi) 2080 kJmol - 1 pi) 1314 kJmol - 1 

V I ^?l *rtfC?l?l dltm v 1s*jI*|s c’fofl Rcmi c^l^FCs iliwMPTO — 

PF) ls 2 2s 1 TO Is 2 2s 2 (»t) ls 2 2s 2 2p 1 pi) ls 2 2s 2 2p 2 

i 1 Rtwi toi*( 'sm^foi *biI4M ^rwsi c^rt) — 

PF) F - TO o 2 - pt) N3- pi) Na + 

f 

bo I ^p**t*is HfllA^'o ^1*1 iflMt Rcflra ' a d^*t <wils ^ 

TO) «mi3)««i i i%, w pt)^<s*W 5 pm, to omwurc 

1- > Meg «£Blfcwnrt*rt I h I *1 *,«l *t, 81 *,ff I *t,fcl «1. ^1 «t, VI *, * I TO hoi ’ll 

*- * mcq i spK s *igqm «fiiorw *ws\ *sw* t 

bi Miw > 1 ® toto^r ftw*ii'e?n *m, cin*i*iHtA.s *bto^i TO*ini- 
(l) ♦V’M ^itoi ^f*<i *nro (11) *RPrt^ ^tobi jf\ *nro 
(in) *n?ro«ff^F *rra i 

®*iiss '5% Ptc&n c^i^fD *iU<p? 

TO)(i) '0 (H) TO (ll) « (ill) TO (l)«(ill) TO (l). (U) « (ill) 

ai ^rtni mfito ia-4?i c^*nu Rosa faro wur aia, 

(i) ^5 ( 11 ) *rawMftv arrctf *tm 

(in) 'siuj^) < wi e t fasa 5 P 1 *tra 
Pic&fl cs»l*tfD ^‘P? 

TO) (l) O (il) TO ( 11 ) « (ill) ' To ft). (11) « ( 111 ) TO (i) « (ill) 

Ol *tiva ^II?l% VIIA 43 C^PPp5S <zm %5?l f^F ■JfRl.WS^- 

(1) H'jj'i hI^-^owi (11) hi^hhR ^ 1 ' a d^‘ifl ^P*( *mr 

( 111 ) CTtC*!?! ^llc^ I 

Rct>5j winlTJ 

TO) (l) « (ll) TO (li) « (HI) TO (l). (ll). (HI) TO ( 1 ) « (ill) 
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s i oh *rftcHH tinwqcM 'swfe^c^mi cwnm- 

(i) CTft»ra ■nUl'D HTH f^s C*tW ^5H 

(u) chIsp^chh ctw% i c«ft? 7 *tfo ^ nra 

(Hi) 'aml$cvs«i ^1H < p*J(.'o «tTW, 41^0* HtW I 

^Klt J i < ^ct>c-ti ■'ifJta? 

m a) * (id w (id « an) (»t) (i)« din oo (i). (id, (ui) 

<t I 8ft cftCHH twflrt 3*1 Be (4) = Is 2 2s 2 : B(5) = Is 2 2s 2 2P 1 

N (7) = Is 2 2s 2 2PX 1 2py! 2ft 1 0(8) = Is 2 2s 2 2px 2 2p/ 2ft 1 

Ruh (,4</? '®lcis ^l*^«wrl “ll^s H*t— 

(1) CMlC*l4 CRH 3H OflC*lJl iH 'ailU^^< e t *t1% CHftt 

(ii) si cftm in 'smi^RH *i% oh cntcra CRH w 

(111) OH cShffll « HI#WH *f% « c4tPN *rf%H CRH CHft 

wl*lft ’IHCRH 

W (1) « (li) (*t) (11) « (111) («0 (1) « (111) (H) (1). (11) « (111) 

'bl Z ittcM wl^j'el H*t 3s 2 3p 3 -HH (RFl£j 7 ]t»il t 

(1) ‘flft'HHI^ (11) ^ Z 3- '3TCR t'jf?) ^CH (ill) .<43 «illl^lwl '*1% CHftfj 
C^T*(ft ^CH — 

0*) (1) « (11) W (11) « (111) («t) (1), (U) « (111) 0*0 (11) « (111) 

SI 'HtH^HSH«t*tfo.fr& ^CH Rj|^C*l * 

(1) *IHHT3H 'SIWIH 3PT *ltH (11) ftfefiKllW 5ftf *tTH 

(111) ^ 3 *tHHtlH ffitfca ^IHFt HjfegH HtS 

CsH'lft ^CH — 

m (1) « (11) (St) (1). (11) « (111) (*|) (1) « (111) A (H) (11) « (111) 

vi ch1(.»w ^CH Rmjyl i 

(i) ‘ r towl*J$i ^F^CfivSW ‘•HU (11) ’’'tfilwi WSfs^lc^i ■‘It?! 

(ill) c^l’erj^l ^c*i^\Gc*isi W5 SP\ ■‘flu 
c<Pinf^ ^c<i — 


<hr°i 


WO) «(11) 


W) 0). (ii) « (iii) W (i) « (Hi) 


W (ii) * (ill) 
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<t> i cnfara nre - 

( I ) 333t«23'5nw^fafff5.5t3 3tn (ii) 4W$ 3<fan Fiv5(jtolc'i Fl^ 313 

(iii) Fr 451 1 V e tr^5T , F 43 33CR3 C3f*f I 

PP) (i) « (ii) ‘ (3) (1). (il) 3 (iii) («t) (II) « (iii) (3) (1) « (iii) 

io i on fonft cnfara GmrtcM M 5 r^j faiyt * • 

(i) aici 3 43 3#g 533 ^a*^f 5 (ii) sici 4 'sntf fnssnm sio 2 $«33 33; 

(no pci 5 43<=n 3 fawn H3PO4 $<*33nn i 

W (i) <3 (ii) (3) (i) « (iii) (3) (i) (ii) 3 (iii) (3) (il) 3 (iii) 

3 - 3 MCg 43 $*33131 I J I *1 3,0 I 3, 8 I 3, I 3, fci 3, 3 I 3, VI 3, H 3, Jo I 3 

3 - o MCg : nrf%g ^53j1%f%^ fifj (Situation Set MCg) 

: 1 on p. s e ci m^n wt ^wut 3**IC3 «raifa 3&3 nro 1 *rtfo* ^rcnn ^rrw 
oimn Wnsnt spjt 3 nm ^mtnwnflf i 4 \ 53 j fa$n (j) « ( 3 ) 3 * «respt 3 Te i 
( i ) P. <3 S 'G 43 'aiwl^.o Tjffi ’ilpis 3 IC 3 l^ntn 4f3^ ^«i (, < ?I»]IT! — 

r<?) h 3 po 3 « h 2 so 4 w h 3 po 4 'q h 2 so 4 

(*l) H 3 P0 4 '9 H 2 S0 4 (3) H 3 P0 2 'G H 2 S 

(3) Cl 43 NaOH « Ca(OH) 2 43 3TC3 ^3* RfoilW $33^ 333 33 - 

W NaC10 4 «CaC10 4 ' (3) Na 2 C10 4 *CaC10 4 

(3) NaC10 4 « Ca(C10 4 ) 2 (3) NaC10 3 « Ca(C10 3 ) 2 

31 on ai. si, p W33 wr3«t 3<3 tt n** \ w grafts «iin nm i 433 ofi3I$® 
3tfas faafa ^cn 35 ftsft ^ca1 4 (i)«(*)3ttrcj|?r $ 9331*1 

(J) A1C1 3 9t$ 1303^0*13 313*) 33 fa&3 - 

(ns) '*mif^R5 cnH (3) ai 33 333 ^ (3) nrtfrHH 3& (3) ^3 nw^wra 31 $pi 1.5 
(*) Sici 4 <3 pci 5 43 3 $ fasan sffamrai hci 4^ 31^333 cnW 33 fasn <333 

C3&? 


W H 2 Si0 3 , H 3 PO 3 (3) Si 0 2 * H 3 PO 3 3) Si0 2 , H 3 PQ 4 (3) H 2 Si0 3 . H 3 PQ 4 


3-0 MCg 43 $9331*11 J J I (J) 3, ( 3 ) 3; * I (J) 3, (3) 3; 
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INERT GASES 
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ftfim ana x n*rta ■nisFic'o $rn ntnoia cna dtoffi an «aw 4 nfl> ^nt^r i 4?it aw RPRh (He), 
(Ne). 'atfa (At). (Kr). (Xe) ■« CSTSn (Rn) I fllnHlPl*«IC« Plffcu <HRt ^ 

^rtnalRTa axf%I ^STTtU ifl nn CVlnw Pi ft* II ana (inert gas) n*Tt aa I ntaifta^ 'am 

35 *Tt ROT tflUR ■ql'olR^ ^pT I 4 ^135*1$ Rtfa ^IsPlc'? <4IWS <£t%^ *pj Rmm IdR"® 
TOl 331 I 

adorns mm x «rjhj dfiwa ^nra Ptf%a anot* amraftwtot n'ss SaPiifcw naatn 4 c>rw 

“SfftafT'® *um” at noble gas-'Q ant W RtCR I aaan, Xe Q Kr ftpR 'Win atfk ?#a C$t»l 
ofiSN (F)« ^ftiwwa ntw cata ain mna i anp«n ^at'SHitm srtasfaas fc<sor ^ nfiiatn 
<fa *5c*i iflciac^ “Pisa ♦um” at rare gas-'Q ant RR I <flRt <lW-*linrt*^; <flOR 
■smsi *Rat^ftHJ»IM; fa^'=RTRJ CRtfna «tJPl ahSlfo* *K*m ft-asat^ I Ag , Au Q Pt 

apj an nf&R aoatn lilWdW 'Sll^erl^ ROTI 

Raft PR?n anwa non ana ati>ft catn 1 fa^n&na bn*! csreoR ca*tn 'an$cnic 5 in 
<?$ 1 .afta na «n$pntl»m esatfea 1 ir^ror na mfon itE n aa 'n^tan t? m 1 naw n flW 

n^^taRRlft (3.823 fta) qfon i tt lt TO <3^-222, RT Gtfeam C^Pm i (flW RR I 


226 . 


Ra. 


222 4 

86 Rn + 2 He 






Discovery of Inert Gases 

Wrr *uppi^i 'suftRsrwa tjw ^ wirf^r, « u^uihRwji >if*if* i i's i 

1§3$ic»t «iRf^ aorta ^ rmior taa ata^at - <Rfcc*H 1 >*&& 

<pio>s aot «rPas PHic*ii ri^ior a*n f^or ■^fPicw’ls ^R>a >Ra aMtoR aa^s 

ai 5 tJiw»i q ' a ifatc | 8t*i ^5 ^or oimfvi ^jr 1 <a aca R 1 ^ koh 3aa arat 

%, at ^ arrnop cataa a^ca 1 'aaPr® aBiPnrta <?ft\ af»RPf^ (k 2 s 5 ) gaa atat cataa aRt 

aai 


N 2 (g) + 202 (g) 


electric spark 


>N0 2 (g); 


spark = t^^wfPlwii 


2N0 2 (g) + 2KOH(aq) 


^ KNOgfaq) + KNO z (aq) + H 2 0(l) 
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433 3ft3t toi Pfto 3er ct, 33c3 31^53 3c*i ct 3^313 3TO3 S3*t Wfi 
3 C 3 %, to to b/b^,o 313 c*t 3 . to i srf 53 c 3 4 313 % R %3 «irm^ 1 ^533 

3JI0S&3 £ 3T13 TOW 3$3 f^TTOT® WTO 3lt33ft | 43 433 TO5 3W 313 34333 43ft R%3 
3113 3t43 3lR*^'» TO I 

(3) 3t4c33 3lf4*TO : 3§ 3J1C3 (Rayleigh) f4f%^ 3T1CTO 33ff}3 §33 3C3331 

33%33 I f§R ?ft ^33 3*3fTO5 *ll$CJ>lodM ’TO d-^jo 3C3 ^13 33^} R43 WTO PlC3 TO 33C33 
C3, ?TO3 TO}^5 ft? 3l4*> CTO TO I 31?3§3 C3C3 31$Q>flWCTO TO} 

3C3 1.2572 gL’ 1 31 3l3l3f33 TOjf^TO NH 3 , NH 4 N0 3 thrift C3C3 TO}3 HlWltHW3 TO} 
1.2505 L- 1 3C33t TORT C3ft I bV^8 TO §$PlTO 3T13W (Ramsay) TO TOH 3C33 C3, 

31TO3 Ji»*s«qvs 5|J13 '3TC3, 31 §3C3fJ TO}f%TO ►jSl'sjvo TOft 431 TO 33^ 3t§tPlW3 3C331 C3pf I 
4 TOTO 33J 3JU3 3 3TI3TO f3CS13 *#33 3133 I §1311^3^311 V*? 31TO1C3 C3fft® 3TO 3313 
^#3 §33 51331 3C3 C3C3 '3%33 ^ft^5 3C33 I TOPlft 31TOTC3 -§^TO Mg 3T}3 §33 ftt3 
513313C33 CTO TOTO HfetflPH MgaN 2 ?C3 33 I C331 TO C3, 43333 fa? 3H3 C3C3 TO, 

TO 3TO3 ?3 31TOTO TOTO13 W i/Vo ’5J^?*t I 

3TfC3 « TOTCW WPlft 3J1C33 3^ *l#¥t 3C3 433313 34fit 3R, 3t $Wl*|c4* C313 TOTO 
C3CB 31>S3t 3t3ft I ^TOl 4 C3C^ 3'}3 3T1CTO 3fTO} ftf%TOTC3 33ffa$ 33 I 

4 3^53 3J1CTO «rft3f») RtoiRvs^IW 3§f3t3C3 C331 TO C3, 3t C313 C3ft33 3TW ftfwl 3C3 3TI 
4 RfallTO 3f3T 4 3T1CTO 313 3T31 33 3l*fa (Argon) I 4 fj}3 *13 "argos" 43 M “333” 31 
“RRps I” 4ft 43ft 43-333113 *1JI3 I 43 31*1 33^ 19.94 I ^oslt, 43 31331*1^3 31 3l*ff^3 33 
39.9 I 

(3) (\Pl3lV 3lf3TO13 t bMdr %»§fC3 43 ^4TO*13 333 C3t3 31333 TOTO 3^ 3fl3l 33TO 
f*1C3 33lPl wjlI^Ri 3TI3C33 (Janssen) 43ft> §^3 3C^3 34l^t C3313lftTOI3 3TO3, 31 
C313 C3t*1 31 C3tC33 C3C4 C331 313P11 33^TO « tflw'ul'o (Lockeyer & Frankland) TO d3l“l 
3C33 C3, 4 C33ITO3 33lf3^5 C313 C3l3 C3C3 ^§ I §131 C3^ C3tCTO 313 &,Pl»h 3K33 I t^3 *13 
‘hellos’ 43 34 1 

bVi4 ^§113 3TOW ClTOt^ 3133 ^§MPl3l3 3^13 C3C3 43l§ 3H3 ^33 3C33 I 4 HJ'Wffifl 
34l4) 5J33 3C3 I^R Pift's 33 C3 4f^ I^PluN I 4'51C3 1§Pl3tCTO 'siP'S'} SI Vila'S 33 I f^Pl3TTO 

43-333113 3TT3 431 ?H3T3pl3TO3 Pf%3 I 43 4lW*lf43 33 313 4 431 3W 33} TO 2 
(3t^Q5lC®fC33 ^}TO13) I 

(3) Pf33, 1^3§3 3 C33C33 3tf^t3 t ib-iV 3Tt3C3 3 frpstf (Travers) 33#^5 

31?, Rw ’Res'll 3C33 I W3 3T?C3 2ft3 3**j4?c3 3P^}'$ 3313 *13 3f§ ^{J 333 *l3t4 33f“t3> 
H3, TO 33^} 3C33 C3Pt f^3 I 4 C3C3 N 2 'S 0 2 3303IC3 331TO53 333lR'* 3C3 43 34Pf1 TO3 
3C33, 31TO 43f§ §«f3 3^3 OH1 C331 TO, 31 ^C4l^c4 4lR^'4 W3 34l%I TO3 PlC3 311 
§131 isle's 3TC33 C3, 43f§ 3^}^1 C3)3 3lR*^5 3C3C3; §131 43 313 'f^ t *t§3 3IC33 I *1?13§f *1^1313 
SRtRvS 33 C3, 4^ 4 s>R 43-333113 3J13 4313T3T3f33^lC3 RRs>s I 43 3W 33^} 3T?f 40; ^Wll 
3133(3^3 33 TO 80 I -JTOIl 3^13 TORc® 43 TOP313 3l4c33 $3 %5 I 133§3 "krypton" 43ft 
$3 33. 43 ^4 3*5, (hidden) I 
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RfaR RJIR 


feR&tRR rr w rtir rmcr srt*® Rfa* §Rtft« wi RtR^cBiR rkPw rpscrr 

rI^Ic*jj 4*1©')^ RRs>f) *tTTR ^R* *w»i >4Rt. R^l^lsi *il©)c4J R*^ '1 'rH wl*i Rc*ic< 5 ifll&c* *HI<4 
4C5H l 4 RJTCRR RTR Rm*i RTCRR l IsT* *141?) “neon” •lc*f*i R^f “4^” (new) I <SW-*l?IRTp 

R%r rjtr i ^r <im rr^ io, putt*imt e tf^p *a 20 ;^^ *tfra rirRfs ^r rrwth $Pirtcrr 
IS* Rcb tRRl Rt^CRU IS* fc'TCR I 

iV<&b- Isj-^ICMS RICR$. RJtRCR « WR RTRR RR ®Rtft RSCRR RttPlR RF5R RlRt f^RtR 

crm « rrr *wrstf^p c^Rt rrc^r nrm «iiR , ri4 rcrr 1 R^tft ftsjRFtR ■sn^rn^r 4 rjtrcr 
« flwfl» r^ c^> ’•ptts 4c«r -tm. ^r rtr cbhr rtcrr 1 “cbrr” ^*rrf& ft* r*f "(wcrtr” 

xenos CRC4 'KWR RTR R^t “«il , tq*” (stranger) I 4 ’IjHFD’Q <4R- t Ij?*iI^R; >4R RIM RR^ ^ 64 4Rt 
’ilii^HR* *R 2ftn 128 I RRtR •'ilaFk'© *'*s|R'» R^R $JR l^’lDtis IS 4 !»)<.©$ 4R ^RTR fR^TTRR *41 
RRI 

(r) cr*chr aiiR^w : cafeRiwa w>«tRj>*i*n wiRfop *ifonc«t 44 ft «itir rri i*»o4 

I^ICR wrftR RRtfftR $. t. ^ (Dorn)-4 RjTRW R^ CRtR f^CRCR ftfifc* RJCRR 4Rt 
WfeillWR C5«f%?r5T CRC4 ^ RCR 4R RTR C?T5^T RtCRR I iOK UlRHlR* «rf RRTtRT fRfijR RTTCRR R^ I 
*rira RtRf'tos i^r^rtr t^f'ic'is ft? i 

*e.« i f^r^ii *u \z.*w ^«?3T >© ^«*r^^s?r«r 
Sources of Inert gases and their Isolation 

ftf%3 sff^ft* «C4 R%n «tnRR^$. RreRt rir i sirtr ®<!rr^ Roi rotturi ^?rt rr t 
(>) Rtp«R s gfsr Rrfte rrjtrj Rftra *tnw?i «rj 

^ i Rt^pnsw faftra Mjrwu 

H***) *rf?Rt*f CTlfr *rf?Rt*f fiftD 0.93% C'HfPTt 3*f I 

*r¥^R, si^*(.»i Rfeii ’Ui-'H^w* ^re*o *t^n*t 

wra (rR i «n<N Rfw?) nrr^w *if5pn*t ^ 

4[^*»l WR 4 ■’R «tJR ^I^J«t Wt ^?J I 

(^) cfifl^^ »um * ^lCTfiwa ■pans! « taifl^4 «um c«rr4 

'SfR’R* ^RuR *Rnsi?J SJI^i* «UT)R ftRwil) «fTC4 I 

STfS^tt^ C&5TR, *4»msRt « 4JR-4IW Sfl^S mfc. ’RSf »jRfR STR StOTRR RUlWl 

^ I 4 W , J s RRR RRRTpTR R^qfP R^R ft%R RR3C«t?l ■4*f& *I?NRT RR^I 4 RR RTCR 

aift^4 *tjTCR 2 - 7 % f^Rnrm «fR* i «na«it 4?n r? C4ift RRt cswI^rj ri^cricUmr^ 

CRC4 RRf)l») RCR Rtf^R 1^5 ^Rt RJRC? I cT 

(*) Rf^W *Rt< S Rfe frs RRHHR* R^RJTRf 5 ^ CRlRR^RR «H^Rlttl*t C^f^R 4Rt 
R^R4 RtttRTt&M RIW) ftfRR«t "4CR Rt St^SRT^ HRilR RSI^llR I 4*TCR ^ I^IRIR 4 RR 
CRtCRR RRw CRRR, CRtH?TRlt5 (thorlanlte), Rr5 CS& (pitch blende) 'Q (monazite) 

^ViJlRc* CRtf^S RR3RR RTC4 I-'RcRR "4CR ^©Wp|?IR « CRTRrR Rf^5 <4*RR f^RHCRR RRrTR 
^S CRft CR ^t RlRR(l4«lW RlRR«t RRt RfR I RR^C* 0%^ RRCR RT RtpRT RR3R1R ^5^5 

4RCR URTRR RRw CRt4 CRR RCR RKRI Rfare RRTRI Rf^PR RTRRR R^RM <4^ RR CR 
RlRl^04*IW *lcn4 RRR«t RI*WRR RR I 


$<t.$ I 





%^m 

0^T?T5^) 


0.00052 


0.00180 

*<\fa 

0.93200 


0.00011 

OTR 

0.00001 

<3&^ 



• = 0.93444 
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(8) *ttPr.i ctr <?m atfra *nte 8T5?r W%ri *tiR f^prR i <$ w ’ttft 

WW *1TR 's(l^<l c f W I CWt ®ui^r (Baurbon-lancy) *ih < p aRt?I 

1 . 84 % fcPrcro *trm ms 1 

*<t-8 I f=^r^*J «txr»nT^C^ 

Electronic Configuration of Inert gases 

« ^trj fauR Pra^ Pt^#$ s 

f^nrm, He(2) * is 2 

fan, Ne (10) * [He] 2s 2 2p * 

Ar (18) 8 [Ne] 3s* 3pP 

fiHta, Kr (36) 8 [At] 3d 10 4s a 4pP 
«®H, Xe (54) 8 [Kr] 4d 10 5s 2 5p®. 

«®*1, Rn (86) 8 [Xe] 4P 4 5d 10 6s 2 6p° 

’rv ^?rc»i c^»ft m ct, ftftiiw ^nSte m l^ftnr f im^ f^rw ns 2 

np 6 I (^P)«k»R f^rm n = 1 ^C*f p 'shsPiUH *i**e«i •ro I 

h<r-<ri *ui*i>i*r*f 

Physical properties of Inert gases 

(i) Ptffcn hiw-hh^ ^srniait« wen «ot-*bwhv *ijr i u) ctr M, rr *m 
<r$ 1 («) *nRw f¥wi ? tTTCT?t biwt st1% Wr *nPtos rrrt i c^R; 2 o°c ^*Rtarra 

He = 13.8 ml; Ne = 14.7 ml; Ar = 37.9 ml; Kr = 73.0 ml; Xe = 110.9 ml I RRft 4W4f& 

C5T?It ^*1 I "5Tt?UT RtW 3PR anj 'llsh'i*! ^TWf W *TR I 


RRft 8 Pi foil *tTf*PPJjR3I C5p5 t 




He 

Ne 

At 

Kr 

Xe 

Rn 

b 1 


2 

10 

18 

36 

54 

86 

* 1 

^ 5 ?I 

4.0026 

20.179 

39.948 

83.8 

*131.3 

222 

0 1 

’llsuHft* ^TPTt^ (nm) 

- 

0.16D 

0.192 

0.198 

0.218 

- 

8 1 

sm 'sim^l'M'i *t% 
(kJmol -1 ) 

2372 

2080 

1521 

1351 

1117 

1037 

a 1 

’txr^ii 

( 4 N/Prtii<i) 

0.1785 

0.9002 

1.7809 

3.708 

5.851 

9.73 

& 1 

W*T 

umi/Prt*if*fhi) 

0.126 

1.206 

1.65 

2.6 

3.06 

4.4 

^ 1 

1 <WW (K) 

1 (26 atm) 

24.43 

83.9 

104 

133 

202 

v 1 

*j6*IW (K) 

4.216 

27.07 

87.29 

119.7 

. 165.04 

211.0 

*1 

(K) 

5.19 

44.4 

150.6 

210.5 

289.6 

377.5 

bo 1 

•'iR'ibl’l (atm) 

2.26 

26.86 

47.966 

54.3 

58.2 

62.4 

bb 1 

*I*R '®t’t kJmol -1 

0.0138 

0.3347 

1.1715 

1.4267 

2.2970 

- 

b*l 

W kJmol -1 

0.08 

1.7 

6.5 

9.1 

12.7 

18.1 

bo 1 

all'll** W (C p /C v ) 

1.65 

1.64 

1.65 

1.69 

1.67 

- 
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*tTPT 


<fts>va 


(8) c<ic^^ c*n* i i ct C4M 'sii‘i J f 5 fnw?i jrth ^srHsriizfl 9 'bk < i 22.4 l 0 ^ 104 ^ 

to* ^t*tf^ tori ^nrtyrtfo^ 1 fHf%n ctoi 

•tBPlflft^ 'Sat *Tf*tffo 'Sa I iiPR »jjlw«i ’"IlflwMfi* '5raa *ftCT »t»ily1ll«4 ^rs ^R© 1 
(<f) W «1JR5RI 9 ^ I TO=t *1JRTO «WHl*piqiWI ^*0 'toJHV&ia 

'QTH 9 PJ ' = Hl < f‘^ e t ^.1^1 ^Hi C4M '3T ? rt e t CH^ 4 ' 3 d < ?4 e t9 14»1; c < P # l*ll 4^14 ^nfj) Rc v ll 4 i 

M 3,1 '5 5 T S TH 3.C 9 l < W;C*1S ®Hj *in% ^R*JJ ’ils4'^*l“ilH ^R> I TOt^ 

tori ^ to 4 ffaro«j <#*rm *rm i 4 ctoi towri 9W} '=rRp^ c t 

to* g*nn i *rRret«tf^ ^f*Ri *rtw faffcn *Ritrt«t*tt*rRi twto ^*t 

wr«£R^*r*RW'e^HWaRH^ *mn 

(') PlfafiJ ’Ijl^l^H,**^ ^J^ls l i4*l ' a ll < ?^(.'lf ^Fl?R*t$ 'Utis H*l*l *9 ^5l*t 4*1 I 

C4>'i r il ’ifi*il*J^i»j^.Q^ HsHs C®R4 <P5H'a c<]|*1 *ll^s dwN*i ^51 HTI ■’1ls*iMfa4 ^F*l?l ^TR®! 

WTO 'TO^ e t TO, ^ »flTO ’tTR’RI *t*R TO 9 <il*^l'8<i»i TO TOWfTO ^?3TT 
■^P*R1 HIW «p»M ^Rvp I 

h) ftfou TORPJCSjl iiwR> ftc*1<l'$ CT, '£R f RI 'ailt’iBr^ 'S|«1^I'0 ( Cp /C v ) 1.64 

cro i.69 toj i '*ri^4*»iw crtohi to ct, c*f TOf toto ■srrai ^ 

cwu 4 1 .667 to i Wto mj i *i*i^< i *w*n ' yim , wro to, ^r <n cto 

(V) c<iw^ HIs1|MR<p 'HR«f f^f%>'?J 5 c»i < rB'I f^HTR’T ^ 3*fTH 

tPR® 5 ! '*5* ^1 (7R5?5[ i£ia 7fRS( ><5^ HlflUHfa* HtH I 

(h) i^i%n tw^pn faffPT t5t TOTBI MjM-HHWd 'S|lU^4«J«t *Tf^ 

c^f »wot c^ih ^ c%»ra ■jRtu fflwa «iui^«r^ c t nf^ h<r«u c#f i 
^rfri ^ to tw^P^lP cro s^ft ^ to ®*m PistilR»ra 

TO^«t m*\ TO I TO H[?rei e #4 >lWf ^TO TO^Ns?«t *r% #VI»l'S'»lm 

TOll 


(io) nrm^TO ^ ^fp»l; TOH I “vSJH'bM 'QWFf TO^*t ^*1 ^ I 

'*ll4lii ^Ph?I HRH ^ ®(l4^ e t <ikv»; ^1^ He C^R^ Rn-'fl?! ' a l , 19*C*l '®s^l < i i ^ e t R^^Pl J 1*‘S4 

^1 

I *m»T5r^CTOr «l-HUJp^ ^1?T«t 

Causes of chemical Inertness of inert gases 

i¥¥wra toh ctofst ^rs ftHiPi i ^R^a 

_ rs rs ^-vw --v . ^ ^ ^ 


*t% 5 TO 'awRPh 'SfHWlft'* tPRsfiH Wff <TO I CTO S 


He (2) 
Ne (10) 
Ar (18) - 
Kr (36) - 
Xe (54) - 
Rn (86) 


Is 2 


Is 2 2s 2 2p 6 


C? 




x3> 


xy 1 ' 
>5x 


Is 2 2s 2 2p 6 | 3s 2 3p 6 




Is 2 2s 2 2p 6 3s 2 3p 6 3d lc |~4^~4pS 
Is 2 2s 2 2p 6 3s 2 3p 6 3d 10 4s 2 4p 6 4d 10 
> Is 2 2s 2 2p 6 3s 2 3p 6 3d 10 4s 2 4p 6 4d 10 4f 14 5s 2 5p 6 5d l0 | 6s 2 6p^ 


5s 2 5p 6 


t: fs am («)-if 
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Pifiwr fwiR crtr wirt m ftpuiiwd tPR$R ^rjir is 2 rrph 

rjtcrr $pm$h ftRTtR ns 2 np 6 1 rtctr 1r%r rttcrr r^#>r 

(Is 2 ) ‘4 R?,rR>R (ns 2 np 6 ) Rul-n '^•s»'ajq ^nft I 

RfaR^sa ■»nft $mrBh frm r«irim Ww$ rtirr?^ rm^r rrrt wri# r*«h r^r 

Rfll *(R ‘pfJM Rt RR 1 ®^ I 'SM <5J|RJT PifltjR t 

(i) is^ftnr rttcr<j $pirDh rtr% m ^rt i <o rirpi t crir faftoi RittRR rrrt^ RRtRiR 

pWffaPl$ Rlfl*i ^jf$ <PCfl Rt I 

(li) ^MW afafi> RITCR3 3,(. < n < w)'i faHJIR 'oi'sj’e j iP’R$ I RrfPW RRRt^[ CftR iflR RT 

^RtfaR SwrBh R*mtspfii Rt*tjPT RTftHR ^gflte RRRRtRr rr i RjitmR 

rrj sn3tiR%t r% RPtniftR rrr ^f*5<t srf^Rt crcr ^teRT r*®r rr i 

(ill) RRUlNSl rfH »tkRR RRJ 'apjRj $WR]?Wd <9CTtRR I PifeR hjw^cw $pir!?r Rhjiw 
CRIR R^U $c*i<«£»i CR$ I CR RIRPt PtfofJ RjtRR’JR RtRlflWM RVWl'#l PftR R&R RRC® RttR Rt I 
<flR Rt 4R(fRR ^PIR^R^R Pw*®fl C2J?J c t <P(.s R^R| RI'QRT <11111 

(i) ®RR I^PmR, 1%RR <3 RpftRR cR*C^3 $.(.»! < r5»1(. < p iRRR ^<pf5 , aisW>lt*i CSfRR RaOi RR RM 3RTR 

cRtRfcra Rt?m <$rtR r^ir cRraftw ri?>ot rerrt «hr c^f^r i «<rcw a^t r%r stcrtrr rr rt RMraftR 

R*RR S^Rt CXF? *P*I RR RtI RJ5RTI ftftfR •UWR^Wfl RtR RRtSR RIRAr CRH Rt R»IMI<I 
CRH RiR R’RR RR RT I Rt$ Aft$ll RjlRR^ dlRtilARBlM ftftM RR1 

b<?* ** i 'srt’Ttrrf^rsR r«*4h R jK TtTi fSiffcMj Pif^»«rv»i4 

RlSL'R (Importance of Inertness of inert gases in explaining Chemical 
bonding) 

IspfcTCR CRtCRR (Kossel) ^t^R (Lewis) RftfR RRwi'dld *\*ri ®RR^f 

RC5R WR?. 'ilCWs ^CRR$R RrTTPW RTW sHI«R^ RRa»«'ols CT RM^ RTO, 'JR ©R?I t%t% ^1?IT 
RPTWRr R»*R RRRR gRW ROH, Rt RT^Rr HR f iltRH f%f% ntRR R^l I RRTRT 

t»ilt*is RIRRRr R^3 CT RlPR ^RR5R RrTTPR §RsI R^R^R Rte 4 $ljll^R R5 I 

RtfR^R RR CRfPW R^RJ ^^R13| f^%R 'IJIRR^R RRRt^ RR^RTO Sf^f^R %TR RCfJ I 4 
CRlRR^R RRCR RRTIRJ C«Jl*W^ ^ Rl«B CRR CRlR RCJ RT I 4 CR^R (RIRt RW (R, f^%R 

RTIRR^RR RRRt^ ^Rl^t ^ RRpH f^RJtR <jRt fotf^^R TRR 4RT CRIR RR^RR HWIilPlR RRR 
^Oi RTSjft RR I 

ft%a RJTRR^RS CRIRJRt ^RCSR ^CRRpR I^RITR RPR ( RPM I P M Is 2 <flRl RRT RR CRtTRR 
ns 2 np 6 I 4 $CRRi)R iRRJRRR %«TR P Ri ^^R'A I RTPM RlR^RlR f^TSR R $PW$R RtR% CR^Q 
3Rlf*tR RR I PlftBT RTtRRTJTRR ^CRR^R RtR% fiftR ^RJ 4RR OfCCRR Rlfl^RdR f^RR RRWW 
CRPr I *3 fw|f%%I ttRR^R fRRHR (ns 2 np 6 ) CRIR CRfR tPM^R RRRtRR R<CbC« R^R I RRjjf^CR 
RtR Rt^R^CRfl RlR^tRRR RRtfrtR RR I R1R RI^R^CRR ^PTR$R fRRTfR RW (n - l)s 2 (n - l)p 6 ns 1 
R^fR tR%R RTfRR^RR RtRRT J5PM 4R^ tPM^R CRPt RRRI RtR RI^RTJR RRCR^ 4Rf^ tPM^R 
WM Rd tRf%R ^Ufpra tWRpR fRRJtR R^R RRP5 Rt$tf( I RfRlR W Rt^R^CRfl f^R Rlil^RdR 
R% CRPt I CRRRT CR CRC2I W^R RJTCRR RR^R P^R>^)»1 ^PIRJr R»ijM CRC9 R'®)« 5.c.«TSU?ifD 
RRRMRRRP5RRI 

All e-books & Software : www.tanbircox.blogspot.com 







4Jll*llCBM fwW ns 2 np 5 I 4ran traBiR BB% CT CBR *tftra WTOJ 

raft I <raf& $W«*Sh Jft«t Bra ftf%n BRBjran BB ns 2 np 6 ftBB *tkBI «rB 4W3 BSR 

tn$ raft i 4 bi friRna rara 7»p& ct, Bn oftrain anB^n bwt ftffcn Btran bt*t traralR 
fanjR 'anfoifl srw Brai etfcft Braftn «a fij<‘Mi «frain Bnra$ *ib«Pi 4 n*«R bi i 

CBR ralft*lUl « OPtf^ W1 BRiran PraiR^f BB CBftlRl BJB^ (traBR ftBB Is 2 2s 2 
2p 6 3s 1 ) twnsR wb nra ft%n bb Pinwn tmiR ftBB (is 2 2s 2 2p 6 ) ^ ®ra 
Binftra raif^ bjb^ ptfran *sra $w4$h ftnrm 3s 2 3p 5 ) <ra SwndH sR*t nra ftfen br 
B fain $tintfH faHJR (3s 2 3p 6 ) '^B Bra I dl'BlM '=>(l*iPi'S» ^ws I 

lift wj Breton bb SranuH brb «bb B®n bt, ®bt trantift rawran Rmra raM^ran 
RWlftf^n *tm>ra transR ftBB Bra i crb BfttraB « Bkstran BrariftFgra $raB5n 
c*mra Bra nBBra ftf%R bbRib « flftmran br $randR ftBR Bra-, Bra Rft 
331 4®tra »wc<iIbI nraran^3311. 

H **Q,**H • - BftlCerWn *5ran Iff 

Bfts x - B$C5tra?ran ratB^t **wn trandft 

*<r-v I f^f%sp« *tMt*m rfT*t *t5rar 

Formation of Compounds by Inert Gases 

Piftpfl BB RTR^? •'l^ntn.H -ifo^swra ^ra^lft *il<l ; CRB He-'fln CRIR 1 s 2 

BB” BBBJ ratran raRn ns 2 sp 6 I BTran BB ^ r i < pjj*i n^R B^R sR*t t<phUl$ -r*a<i B8 R nc*l 
BRTftB BRRn BRT *WI*lA*#IM fBRfft I tk*B TO <1Mi||Hft# WlftPl^ 1^1%? 
CVB Kr « Xe TOI CTB *tkr W | B%U CTtCBI CTBbj^PP BOW (23%^ «m ^st 

BT5TI 

(» ctB *tkr t ’Utct?i *i^n 3 s i * 1 $ 

*i%b*( *rf^*rt»Fr siffB bbt^rs 'sm 5w4Uh ^*b ctwr fku >i(^w*i ctH «tkr 

<MW Bra I CW?, 

oH *ll^^ra blilft) CBB JAr: B, (3s 2 3p^3py3p^) Bra I 

Bt B<fa (At) BtBsriarm a^ra b^ csm raB «iki Bra i Bran 

B*rtn*t BXB5 Ar.nBF 3 ^Bra n = 1. 2, 3, 4 6^16 ^ Bra I 3Bf Ffnf&ra Ar->B 

^ra*i b*h anB^f raH«iratra bf 3 bi f ^n Bra bo bf 3 Bin >rf^ra*f b*b nk® 

Braicw?, :Ar: 


bf 3 

t 

F 3 B «-:Ar: -»BF 3 


BF 3 

t 3 

F 3 B i Ar i -»BF 3 

+ 

BF 3 


c (y. 

F 3 B *■: Ar^BF 3 

4^‘ 

F ? f 3 F 

I . f . I 

F 3 B<-:F—B<-:Ar -t&— F: ■♦BF, 
I ■; I 3 

F 4 F 

BF 3 


Ar: -»BF 3 
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(th'b 


(*) ®ji3mB dt3 n ®rot3 rit*r 3fr : 1950 
IspBif? <$$ 5 . .ire. C33H <re, fac*m 3km 
« 'srtwa cata arcm crom witm *rore tot 
ftfwi ana <reta ' 5 r^ p 'i '5f?pefBj toc® area 1 laaa catac® 

TO3C5lB at CaM < 0=11 

Cana, Ar. Kr « Xe 43 atW aaiacaB catt *|Jr 

TO l srm 10—40 atm TC3 n<fa Ar. Kr, Xe 3ff® a® 

®taataa fnfw cnta naat^a fcnPata at ®ttkt$5l® 
t<5ifaic<P at ®JMC4lafl)« ga3 ^C® c<p*ilPl® TOW 

I*i* 01*1 TOTtl c^*iH sillas tPl^l ^fR*t _ w -._, 

TOT* to *JiataB cata akt to i®tncna £i$t$aa *ji3mB 

c^lc’ls axe*?® 33 At[C 6 H 4 ( 011 ) 2)3 ^* 1*1 W'lM-'sdPis *Pl^l ^eMs •Hlc'ifi sjlws k is'5 0.4 nm I 
4 >«nr?T at nant^ «rrt^ i §*pgjs wwiobi ftfea ^as-naafi® cataa^ atft, flwm sR?fta 

all* waMl^ls ‘PjMcil'C C*N *ii TO® 3tia I 

(®) ®i$iaR,aa erstra cata akt 1 '*r%*rr^t ®rk3iara cata «ro .*nft)-«« a®rca m « 
ftn ®taaisrra ftftra cnftaa aaat^ cntarfa® nr 1 to ftfea ana aaattfliat ma»Tta 

®l$l*ll*a 3® fare! TO cmRltmjU C3)3 3kt TO I cant, Ar,6H 2 0, Kr.6H 2 0, Xe.6H 2 0 

(8) wa^am cata akt: fajr<s,wt to ®maita I^Pivra aaat^a is 2 ScaaJla 

^33 C®CS ls^s 1 S'nlFl'o «l4 5 aitl m I TO aiaaafla ail* flPfora ^fa® ataaaft (HgHe 10 ) 

’li'i I ' 3 *i 3 v 1 'slta Btxc'B'i 3t^ 'Q Ut^C''C*i R*il$\» (WHe) *i*i I 3^'s T lt^ ®.iai 

'afkataa cata, a^® aiauiPi* cata nr i 
(e) arawPi4 dta akt * 

wifita ® wftiwim atca Piffcii ana caaa xc, Kr *mrt^ wf^rro *mi*1*i^ n*rcnr 
nnw dT3 3 Jr tot i 2f*tH® w*i*i «ii nrcro ^3® mwl#t dt3 3^ tot, 3R® c®*h 
+ 2, + 4, + 6'Q + 8 'STTOTI3TC® I Wt?3 TO3T 1?ni^C33JTsm TO m I 

n*rm3 '5R3tjfRr Xe-tira $W®H l^rrm Xe (54) = Is 2 2s 2 2p 6 3s 2 3p 6 3d 10 4s 2 4p 6 4d 10 
5b* 5p x 2 5py 2 5p z 2 I 5p mfafPl*! C3C® iil®f& 5 .c°i<r1?*i 5d mf^UR 9 ! $WlP)® <MC»l Xe 43 333 

fr^tf 5 !® tC33®3 l^jm ^t®m. 5s 2 5p x 2 5p y 2 

TO 4 W3ra lire CTWdt 2 m; CTO XeF 2 C3tC31 


; 3R® ^ ^31 ^C33®3 I 



400°C 

Xe(g) + F 2 (g) —->XeF 2 (s) [CTO 


5p *mRi)|9i C3C® ®1CST 5.c*i < wJ*ic < P 5*?lFl® <pui 5d mf^BK 9 ! m*il®Q'® <wc*i Xe-'iia R'Slil 

^If3® tc*red3 Iwm nr.5s 2 '5p x 2 ISpy 1 5p z x Sd^ 1 Sd^ 1 ! I 4 TO3m TOfB ®^3I 

tc3a®3 3rerm tire cro^t 4 m, cwr xeF 4 <retc31 

Xe(g) + 2F 2 y se^T ^ F 4 l0 ^ CSSTCJTO^] 

®^3®R3 %3fB tC33®pre TOITO5 3t3K3‘CTO^t 6 43K TOfB $t*mSw* TOITOil TO 
CTO^t 8 33311 TO 3t3 I 'TOliJ 3*TR 041111^13 3^333 313 3®^ ^P3 313 RRsfl TOaBttm 3C3T 3%S 
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• ftfW) ’UP! 


«rawu ia o^Tc^ra ti'r^ppp 'srat^tiw wtHrafas ^rro i 

H'bMvs^ cbfh 'stc’W fo^jPt^ ® i ^f 5 rs ^ w*t Kr <$n >i4fi«i -ifo^s ^ 

4s 2 4p 6 'iWfo’jPp '^’W 'Sftfci Gift'S <pl5»i $.c< 4W c t At ^ • > isc*l<i 1t t1'3P < ®3 3s 2 3p 6 Ar 

«Kr^ Mrft Xe 4<1 FtfSfoillWsl f*PftP I WI fo < fPFPJ 

C«MC*M CTt*Ppp 'src’WT 'SftfapJ CTH^RS «ft?W '=T^ ^ | ftiJMrf <3 ftftllltiM CTOI 
3*rR c^ratfrm ^th v iis<i'i*i ®jv£i $.c ff i<wJ'it<p Sceift'a ?psr*is »pf; vc°i vsicni c^m sf§?i 
*t%a aori^ i ^1$ ^iw« c^H far® ctM ct$ i 

CSPR ■« «Rjpg fa%g sirred $C*HUJHC4 ^55 *®tS «rRT ^®«R$ 3 T*«54, -* p & ^v 

’WsF CTPPPJ* »<W *TIW I 4 Wt't falw ’TTtPm *TW ^ Cfftfap « ^f%TWR farf^fa 

(*) cyrntt® ? 

(b) 2T^$fa * W‘i‘1 'Q ciWiik'is ■'isMld Isfosls ' s n t ))C i ( XeF 2 •^'oQ < psc x s rc,»i 

4fP 'sn^s cupffow?) *m fafom ^ xeF 4 £®fo «jt3t fafoprr *jtpt <$up $u? anrw*i 1 

7 n*n?i c p5 cerfpi«ciHf<w< fa3«n^ 4oo°c ^smtajra <iwfl> fac*pi w fara srctfas w ^ 
^ wrat 5o°c ^smtarm tsppfP u fi>5c<w w fata sa<n&*"*at xeF 3 , epnP %<t i 

Xe® + F 2 (g) -1221* XeF 2 (s) (<3PF? 'bftUMltyb) 

N1 

«pf * (b) xeF 2 *wnrt ^srniaira «flwlt ^TPTPrt a •*ffo *rm< 1 *mm i40°c 1 <u ctftota 

*1^ '??lfa ; J s (F - Xe - F) I 4 <?iPtfP ■'TTf^SI ^TIW Rfosl ^£3 Rcslfo'o ^ 8 

XeF 2 (s) + H 2 0 (t)-» Xe® +± Oj® + 2HF(g) 

(^) * (1HC*M dn*l*l>tlM ^»(J XeF 4 ^ I i ! (f 

^‘i’ik'o ceM'l 'Q wlR»l-ifl<I ^l<f*ieHt < P 6 atm FR*t 400°C ^M^IMHI Pic^*l fP$C4 <MC*I C^fH»1 

c®rapi?jtt® s 

»« - 2^(0 6 ^,> XeF 4 l S ) 

*r^ * ^ mm *t ^i^Prtsrm wPtPrRt *w<i <im *nw i i4°c i 4 CTtotsi 

^ "4#^; *n% *w f^fonra ^ wHfP ? 

3XeF 4 (s) + 6H 2 0(4)-^ Xe0 3 (s) + 2Xe(g) + § O^® + 12HF® 

(o) OBpR C4.«lc»l4l^ 8 onfift <3 carHWiI ^o i b 50-60 atm FfW 

« 250 -3oo°c ^smtarra fP^w srm 95% *i^it c t c^h cgwrcgnutE 

1 ^4^ w « m snm«t ^yt w p in ^ s 

»» + 3f2@ eo^N? ^els) </ 

*nf s tii ctMP 43°c ^pwait tfl^fP ^sf^f *PTttf i ts ^ppnarRf ^ ^ ^f 

*rra e t ^ 47.7°c ^t’pnarm ta^fP ^* 1^5 ^ 1 ^ <rms 1 tufij ^i«rra e f5ft? 

1 wt1^%l, ^4 4fP 'Q f>lffr|4lS ^TR«t ftfom ^ g 

XeF 6 (s) + 3H 2 0(4) -» Xe0 3 (s) + 6HF® 

2 XeF 6 (s) + Si0 2 (s) 


4 2XeOF 4 + SiF 4 
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(a) raaa cffr<t^\b.ny^ sartafas akt ; 

CBR^ 'Q CSFtfa *£FB ftfatta fa# <3fl4tt® *tkt CWf, C®H^ f5Tk?Ftatt® XeF 2 , 
cBjtMtt® XeF 4 <3 CBFff CWiPIdlk XeF e I ®Tt*RI ac*0 XeF 2 -4a ssrwfo® akt 
’taataft*, xeF 4 4a akr *nMta 4<ft4ta <aai xeF 0 4a ssnafras akt aa*§#ta -at 

aa*i4Hi4ia ft'-f*tatft® saiflvi aa i 4 aa cafta xe-4a cat®# aatscn 2 , 4 <s 6 ^ i ®reaa ak? 
fai^a s fat, 1 



fa, MA t XeF 2 ,XeF 4 « XeF 6 4* atifa 


■atataa ^aa^ata xe-4a kna$a farpt 1 


Xe(54) —> ls 2 2s a 2p 6 3s 2 3p 6 3d 10 4s 2 4p 6 4d 10 5s 2 5p x 2 5py 5p^ 


XeF 2 *liH4lW Xe-aia tW4lH fatTta S Xe-4a cnt®ra>t *5a 5s 2 5p* 5p$J 5pz 4a 5p 
£<W 4# ^1*1 05C8 4# ^C*1<WjH atft 5d «iaR'ClW fccetft® Xe-4a 3«m $«#tfa5 tea 4JH 

fajm aa.5s 2 5p£sp£ 5p* sd^, are® # ftceri^ kaaSia ®trea i ®aa sp 3 d a< 4 «ren 


awa ®af#re«w aw fk®rt^ t«4]H^ # a<4aaaf#m atat xe # f aaat^a area 
warffl awt naf c®rta vitwMitfe (XeF 2 ) ak area i 4 aka xe aaatia Ftafkas # awt 
twafia a,aa « fa# faa«a twsSa \aa areas i ®aa fai^wrasta fafaatfas akaa fa# C4tata 
fa# faa«a knafca aaa wata caa 4ai # awt kaasia \aa atat # f aaat^ <4#a xe 
aaat^a area a$*n W^^srea 'aia^ are4 1 ®it xeF 2 4a akt aa*itaft4 aa i (fat,. b<f.a (4) i 


xer 4 akmta xe «aa fa a#a fama * xe 4a cararsf *swt 5p aafkreaa # ak csss 
# kaa®a a# 5d 4af#rea ist'sift® k*t xe 4a *a ka#a fama aa.5s 2 

5p* 5p’ 5p* 5d^ 5d y i are® an# Rc«h® tmiH area i ®aa sp 3 d 2 atasaca ^ a# a*4a 


4af#reaa aw fk®^ kaa^p fi# awa aafkta atat xe fb# f 4a area aawt#t a*aa aiat 

ccfaa tuajiwisi^ (XeF 4 ) akt a^ i 4 aka xe aaat^ja t>isRc4 Ft# f aaatt, fb# a**ta ka^a 

^aa at?it a^ftaaa outers atal^ <4tata ata^a "area 4ai # l^sa^a ka#a ^aa #a#ta®rea ^ 
akareaia aaacaa ^aa «fksa fka warn caa i ant xeF 4 4a akt aa®#a a<ft4ta ^a i (fat, 
i<z\* (a) i 
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3J13 


<n»* 


XeF e Xe *2RT $03<5»li*i Pl*ijl*l 8 Xe 43 c<jleo'»l *»cjM 5p «isftl5lc , ra fl&3ft ^*13 c'#C'6 

feift 9 ljJ<J v if 5d 33f35TC3 ScelPl'A ^c°i TOT Xe 43 vd?T ®*ntf^5 ^F13d53 R3JI3 33. 

5s 2 5p* 5pJ 5p* 5d^ 5d y * 5d^ TO 33ft ftwty tC®R^ TO I TO Xe 33311 sp 3 d 3 3<TO3 


^ 3F5ft 3?33 <sraftr&TC33 3C3J foterlto 33ft 3<<F3 43^513 313f 33ft F 333t c l3 TO 

TROT# 3TO TO CTO CTOCjTOt® (XeF 6 ) 3^3 TOI TO 33ft F 333tl33C*fa3 Xe 333t1333- 
CTOTTO ft-I^ETT^S ^fft TO I ft-ftalfilCVM TO 3t ftC53 43*ft CTOT3 4*ft fttfTO tC33$3 

133 ofTC 3 ? 431 ^*ra 33 otor 33 ft f 33*ni3 3 **r ^c«i<5*35*1 133 tot «itc^ i xeF 6 43 
«1^ W-C^t e tRsR 3t 33«5#ta ft-1*l3tftl$ta 33 I 


(3) CTOT «lftl(ftMtyl» 8 8 CTO33 «lRllJMlty» XeOF 4 WH to to* toc* I CTO 

3WTC3 431 Pl1*i<5>ls 3W XeF 6 43 f^TTHW 4ft frsft TO 3t31 


XeF 6 (s) + H 2 0(t) -» XeOF 4 (s) + 2HF(g) 

Si0 2 (s) + 2XeF 6 (s) - > 2XeOF 4 (s) + SiF 4 (g) 

8 4ft 3<ffN TOT 33tf; 33TO? -28°C I fflftl^ft C3t3, TO 3t% TO 4ft f^TTT 

4tf5 8 


XeOF 4 (s) + 2H 2 0(t)-»XeC) 3 (s) +4HF(g) 

4 C%33 3^3 3%T fanfttTO 3313 I 3<fc3*W13 b^CTO TOft C?tf33 TOTt^I CTO*fC3 CTO 
333!^ 43143 $3C3 '°il3t'3*l 3331^3 TO’TO; C33 O - Xe C33T 3 < fc^C43 $33 3*3 33 I 

(3) TO$T53^3 8 8 CTO33 ^ft «|«f|tyb frsft TO 3C3C3; CTO Xe0 3 , Xe0 4 I CTO 

dftRJF13lt®, (WHWMfob 3 4ftlCtf l 3 l ^3 3T% %S3C3 CTO$<5,33 33 8 


3XeF 4 (s) + 6H 2 0(4) 


XeO^(s)+ 2XC + IQ 2 + 12HF(g) 


XeF 6 (s) + 3H 2 0(l) -» XeO^s) + 6HF(g) 

xy 

XeOF 4 (s)i + 2H 2 0(i) -> XeOa(s) + 4HF(g) 

- 

3* 8 Xe0 3 C3t3ft 3ITO3 41331413 3<ff(3 3(31313, 3T 3%3Tf f^«Pt33s I 4ft‘^3 S3C3 

fta(Mt3 I 3%3T^t 33C33 $3f’«rf%W> 4ft CTOft 333 TO I Xe0 3 TO 3^3 ft l C4 l3l 4 l 3 

^ _ • ^ 

f^3tftTO53 3TT3 I 

(,3lI'»ilR 3l3C®rC*TO>3 3lt3 3t7 3 I®iI<p5R<p 4Pn®s ft&tita eej*i»i cuJN^R'S $^3^ 33 8 
Na 4 XeO e + 2H 2 S0 4 -» 2Na 2 S0 4 + 2H 2 0 + Xe0 4 

4 C3Mft ^ft3f^3 I 80°C ^331413 4ft f^TO333 ftC3tf^5 33 I 4 C3t*tft3 TO 3&3 
3^53^31 
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Uses of Inert Gases 

(?) «u«ia.lfl S 

(i) 1$%R ^Wl ‘*Rt'aill«J ^QTTtTJ W«]C*1 <3 Sotoletklcet <qj<^va ^ I ^.I^USlwi *tTP 

tttora i h 2 *mpR He tor ®wi*m ?m\ m 92% 1 hiai^i, 

*T‘ISlC c t RT f5 v l' < *H , P ^<P»)liil 15%R RR^5 1 

(*) 'stow sifton%T tor -hi$c<k*r trm ritor *t*ppr g '**trj 
to mt *ff *ta\ 

(vs) ^Hl^t GT(%1 “<ll*l<?lra *13.1 WR «t*1J viR< *|% ’ilf'ifl v^Is*t*f i^RV^fW Fk*t <p£Rvo ^7%^ 

80% toum g «iftnerw«i 20 % ^tTOij to-3TO sr«( i 

rt^ tot to-«to m ?t ??m torosR ^sta *n$d>ioeM wifcmTC cw *tf5ro ^ ^ 

■*1*|£J'®®1 v4w v^Ri ’Ilf'R 15*R 'siliJ *R T>f*1 4W ^TTSTTR PldM Q'o'ots^. S'® C®IW ^tJR ^fRt? 

TORS CTO ^5 TO; TO( to I ?JSf toTOR 'SCW ?* WR 

«iI5iw»l^|v® toRR Wt TO-3TO tot v£| TOCTO '3*jtof TO 11 

(8) ^ ^IwCTO *1*R G C®t®T »FMIMR ^TTO ftPish TOl ^Rt ftRaR *lf5TO*t ^f5> TOf I 

(<t) % ,®mtarra »r<*hrh4 toi town <mw wt to i cro- w town nmr cnfa 

*i)^*i<«K e t TO?® TO1 (NMR = Nuclear Magnetic Resonance Spectroscopy), ftoWc»u 

tow« **%w (m, p = 4.iK)7f^w ^ to*jr ®mraia 1 

(«t) (■m*is *us3.ls t 

(b) SRH*® '=il(.»ils» ■'toIs ef'ij Pis*! Hll*1 sjs?vo TO I 

(*) to TOrt ^h w b -sre«fr© ^ro, « torero *fto*t«i tors tow^ fan top 
tic'll ^jtor 4csi i 

(vs) toR^f RI*R TT>v 5<5 9TR ^k®n CSRl I '=(»l)hj Plfe« *tJRl ^RT »)Is < p|R ftfeh* "PCf *1^er ^ 
^1*1 RR*s*l<i»l3l CSTW*t 7 T 5 T lv®I^ <?sl ^?11 

(8) ^3 %5RR to RRf® UK I 

(*t) «(l4c*is s 

o>) nrpp^uB rup® ®rfpw *if^rt e t W8ui ctPi i *mo>w w 

^ ®TC*t 'oIsfD (RR efltflv® 3£?J C®tB »H ^T?I PlfelJ ^l^fva ^ I •llWJlW'l C®(R 

'a((,^<p C^lPf PlfeiJ vfl^t <4?1 ^1*5, ’115<1^*1 ^^vsl'Q ^5f | ifl t<)m|vi«p sl*H< 

v ll5<C^ 'STt^ WT ^ I 

(^) awriift^ Rftiiiii f^tw m15wi fcsfoi ^ ^5 ®t <if5?nc«t ^ i Rf^rrro 
^wrsj ^t«»trw«n»tw*i^ *i15w*i ^1to ’n*rm e i^ ^ittiPnw 5 ! ?$■, f?% ^ 

vflr^cai 'SfT^ <J<^.vi ^ | 

(vs) 15% w>etR**ivsi *ri^rt*i^ tj a, tow ^rm <pi5^ka «pr rt^s ^ i 

R) felt* 'G W11 - <SW S 

(i) st^s 1 ^ fcpjjl^ «tJPT <l*k<q G C^TC^R <M4M S5R I 

(^) 15% c'oerRs»«i'©i , iI5»jM < p tna , e ®iur <u^«.ijq vsrf5wa ^ «ti^ i 
(vs) VttJl ^v»I5s et'tl VcUWlft*? IFTt RR ^voI5cvo 1^ ,s f5 J l-wit'lJl fsRst®! <u^v» ^ I 
(«) tsecis <UWR * 

cw^ *um vwra cswtot i 4 T^«t >n<ffg e r croi <na wb <^$ i ^ os^tot ’kw e tm 

‘PiMIs C4R WR "PlCSf w'S'l ^J-q^vs ^ | 
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^*rrrc?i ttt 


j] 


O *tTTTOP35«ftftraR, Ftcr, Rfa, HrIr, c®rro s c5«hc 4 ftfw nrm 5t noble gas 

3c*n 451 m ^mtsira Rt^a 451 5t*mift4'SiM ftftpu i R5f*to5 afef& *tfrca5 cro 

C^R TO 44113 Flfoil ’tTR I Ffwi ’UPPERS R(.»l < w3*1 fa'IjR 4f*T4 ’jf’R 5 I 4 f^1JlC>1 C4R *ISC*m 

i #^r rr 4 strain tor?i 451 toc®t <?pr caftt *tfcr to5 r i 

O faftro »1 jicto $<r s atjpusro Tjg *rf^rK«i rrrj* Ttorr i r 4 cn<c4 
RTO't TOT To ! MfcillWH W*rfiMM5 R5JT3 cam *DPT ^ TO I 

O faffcii nmro caTTO^ * Iftftro hwiiiRtoim R1%r toto ^#4 TOrotacro 

R5JOT «rfK*rfFR TOO* s«p TOfa&H C5C4 d TOftE l f l tywJH '*4HW«H RWT ^*5 $r45<h 
35$ TO5 CTR s tfc*T 45^5 *TIW I ^C5 He S Ne 45 C^C3I 4<34 RSPTR 4 ! TOTO TO; R*fCTO <.^Gi|S 
4 <3^ TOBRBTC't 2T55 d«il«f*i TO I 4R5 C4R ^9^5 CTH <R^ I C^TO ^^5 414(5 45 5TO 45 
Rfcm TOCTO RSf&ilW* 414#*! TO, 4TO5T *6TOJ{CTO RPfoj TO I C4TOTO 

TOR €13 5RRJ4 CTR OFTIto S '5|%^TO C5R TOEPR TOt TOTO TOR*1 



8 StH RTf*?** 


3 



b I Ffwi RRRJtt ? 4CTO «|fobi|VS «|JR TOT TO C4»T ? 4R5 ^ITOSR fTOTPT CTO I 
*1 Rf%5 ♦OTTOJ^tTO ft ^T? 

VS I FfWI •tllJPP^ 4^4 RljfETO CTR *tfo §*TITO*tTO 5*fR TO I 

81 Fife*! FfWiJ ’Ol'Kl^CRfl Ff%>l(4ld 4tl5*t 5JMTT TO I [8. C3f. ■^•bb; 

R. C3T. ^obo;3T. C3T. ^obo) 

<t I . 5RRlF4 TOR 5TNjra fHlSTO «1JPRJJW5 ftftpilUM 4lC*TUHI TO I 

4fh 04) “Frfiro ♦UR^HtTO RWJ 34R4 C5RCTO *fC4 TOTOT# (RPt «1&5 TO^TO I* 5TOTT TO I- 



^1 1^f%5 ’iTfCTO C5t®r% ^RT ; 45 '4t5 e t 5TOJT TO I [ % «T. ^oobj S.-Ofl. J. «l. ^ 0 ) 0 ; ft. 01. ^obb ] 

o I C^TCTO (Xe 45 ) Sc'gfepo «l<l^4t5 45 ^CTO^ iTOTR CTO I 

8 I "4JMW13 CTl*| ? §RTO*t RSI {% C5T. ^oob; 5. «I. *ooSi f. «l. ^obo ; 01. *>», ft. fll. ^obb ] 


P t '5JT2 ?PTRH M)-% 
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<t I C*MW< 7TTW ^ OFlfft^ « 'sifac'BM OTftt W «TTC4 C3R 'St ^RTT 43 I 

b I (4) XeF 2 , XeF 4 « XeF 6 4 <ja vR«tfft4 fhp, 'ST '5R3R 4C3 rRfG I 

1^(31. ^oobj 5. C31. ^ool, ^oio; ft. (31. ^oolj 3. (31. tort, toi. 3. (31. to^i 31. C31. too; ft. (31. toil 
R) Xe <431 (3P1TO *64*11*1 Xe 43 $wJH IwR >3 XeF 2 . XeF 4 « XeF 6 *1&4 # 
3)34 X5T 'suwp'i 43 I 

*11 Rfwtwfl PR I [F. C3T. Aootr; 1ft. C3T. ^oofcj 

VI R*lPW ^ tStfR 43 I [^. C3T. ^ooVjF. C3T. ^obi;3. C3T. ^oii;3. C3T. ^oboj 

3f. C3T. ■^oo'b, Aoio; 1ft. C3T. ^oob] 
b I folfl> 5 J*rIs $E!R 43 I [FT. C3T. Aoo'T, Aoio) 


i I iBPrt 4SC43 PR to (1868-1898.) ^ PK4 4'5’tFTf 44-<Rtf»T4 *ITR ^«T4 431 

33 1 43T '^•u pfh c4lc*ifl *iiw tftfern ^tsi *tt ^c*i 4Cisc^ Iftto *m 3*11 3 s i *td RRp*i *tnpi3 


■^Brsr%»r er^ 


R*lJI>l <3 4Pf3 Rfofiwls ^*RT 4E3 Rsffftl C3»lb>l*l <8 ^5T sMIflPl* ^ 

$*P3T*R < pcs*i I m 'bt 3^3 *T3 w*ic*ifl <PCH^n; C3ftt t'ofs <wl *1*353 SU 43t 43 3TRJT IftPT Hlfti 
SlTO SMRtJl*! R«43*T'50^ I 'Sit 4W3C4 «(I'0 'bHvo itTR'S 33T 3P3I 

(4) RfftHI *UPT 'ft? *1% ’TTSlftt'S 4R3 »IWW C4R13? i 

R) RRm *1TTR3 IftftRFSR 4131 ’KPSPt 3TRI1 43I ^ 

R) 1NtW4 Rfo*i tw4JH R»uh RE4 cfttpra si»ii«R<p ^ ^rwt io 


C^O ^T7®, Xe urls&'a ’li»i<plc»l Xe <fl?I ^PW3 j*T RmjIc^s v lR'q^*i, 'aisR.'GM 

XeF 2 , XeF 4 « XeF 6 ^ <lyi ^ 'ST 4«n ^ I 8 

^ i Iftcbs ^rrafftn c*n«r»ic.»ii<i t IIs»(MR<p i'si 'srnr^t^a*! fft^ "str ^ si^^ptri 5^^ ftq i 



A 

B 

C 

D 

E 

nfs^T^ru 

2 

10 

18 

36 

54 

'RnftfaiR fft^ (kJmol 1 ) 

2372 

2080 

1521 

1351 

1117 


R 5 ) sp 2 'SRlffttlR ^^3*1 ^t? i 


W) T3T®, cfttws ^mtoa*t ^ ms *h«rmR4 s 'arntoa*T fft^ "sir 

C^C"P (Rl*toR 2 f§ 1 ^s *8 <flW3J RuM C*W I 

(* 1 ) CTM'jTRm *BR 1 « 3 ?J tC»R^ R 5 ^ ^ 4WfT 4MUIR4 ^#?TST 

? ’il8»(HR4 ^T^UT ’TTW iHTiiT 'iR**I'o|ji #I^C*I , lR<^*l ^ 'ST 5^l^‘h< PR I vs 
(J) 2R^ '1l5l»)HR < q‘ RtRTT 'Srt'5, (1) >S >R Cl?13 'RPT S 9 fC?nj (RR^PTR ^Rl^Jj 

Ruhr *Rm Riato i ( rMptr 'srrtpr ^«n4sr ^uhr ^ \ di) c% '3rm*t ’Tittr 
^ 141 vS^tH^ ^Txl*l4> ’blc^is ^fllRRSTJT PR I 8 



*t-b MCQ t (Simple MCQ) * 'Q 


>1 9JNU$ CTftt C4R CSflte'dM? 

(4) WSTT#1 R) '=R^ CTH R) ^Ttot cftftt 

R) H-^«R^ ctor PRrmrto 'arRR Ai-. Kr'QXeviljjIftPRcftR 
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01 


8 I 


<t I 


b\ 


41 


V I 


bo I 


bb I 


b*l 


bo I 


b 8 I 


b<n 


b i 


(?) 2.593% 
(?)H5?$? 


0*1) W?? 


Xe c^IH^JWIs ?t?f^? ?i<.»is 'STC*IT ^15<p ?? c^hfl) ? 

(?) XeF 2 ?3?felfa? (?) XeF 4 ???%1 ?<fr?tjl ?) Ptalfl^S (?) XeOatoWr?!? ftsifts 
C?t*} ?$? *0? ? 

(?) tefaiii? *i$w«>h ?jm ^t??t 

(?) h 2 ?rnpra 'jsprm He ?m?rac?^? &csi?h wsi m 92% 

(?) H 2 ’(lions ^«HUI Sic® He 4? Ij?%F5T?? (?) XeF 2 R*TC?1# C?N 

f»iCt>S C?M (5% Pi SMS '8MJ ?!$«? F?? 

(?) iHiW 'ailc'll^ ^raeft? ?RJ $C14>Gis> 4J4y® I 

(?) ^n»tt? ?wj-fl?itfM ?it*f5 ?rc?r? ??c??^c? Pm?-?T?? wit ?r?sra ?gi i 

(?) ?rsr$1??? ?rnpra ?PPn? n 2 *?jic*w ck? c?f*t i 

(?) f??R f?%? ?Jt?1 

?tfc? ?ra?? fsprc? ?o<wi W5t? ?j w?^ m?? 

(?)0.1% (?) 2% (?) 0.934% 

?i^s c?h 1%%? ?rmft wra c?ft to? 

(?) flfoii? (?) PftR (?) ?t<N 

C?t? 'Sff??? ?TTC? C?R f?%n ?TP# sw«f 

(?)f$f*nn? (?)%h (?)'?Pf? 

c?3?JTf? w ?Prsr ?iPioa c?h ?n? ■#) ?f?ro ?re?r ?m? 

0?) 1% He (?) 1.84%He (?) 2-7%He (?) o.93%Ar 

?Ri?t 3 aiffa? ?im c*rc? ?rr? totc??i ?ra?Brc ?nw? ?fon? ?? - 

(?) 2 % ft%ra (?) i%^f*t?n? (?) 2 - 7 % Hf??n? (?) 3 % ?t<fa 

m 2.26 atm R^lFfC? ?? ?t??l3na ??? 

(?) 100K (?) 51.9K (?) 5.19K (?) 4.22 K 

Pife? Hi Ions (He ?TC?) Pifars'ols ??J?? ?1?? \oltis $C??5? fa?JI? I C???-, 

(?) ns 2 np 4 ( ?) ns 2 np 6 (?) (n-1) d 10 ns 2 np 6 (?) (n-1) d°ns 2 

?n*n? gitc?? tsl®? c?t5iPtoo ?r?^? c?r W%ri ?ji?? 

(?) (?) 1??5? (?) <?s? 

c?l?PD ?lt? < wi?(.s'G c?t? ?i»i s»w? 

(?) Ne (?) Kr (?) Rn 

f?fw ?jic>w ?s«rr c?r *ro? ?t?^? ?? 

(?) ?1?t ?T?f^? ??, (?) OjHvsIs 'S?pp[ ?? (?) ^3?1%? ?? 

PiRj>s ?JTC?? Plfofl'ols ??J?? ?13? C?Rfi>? 

(?) frs ?ra^?a? t?5?, (?) ?t?m (?) % ?*rr* 

?-b Meg «a? i b i ?, *i ?, oi ?, 8 1 ?, 

S» I ?, bo I ?, bb I ?, b* I ?, bO I ?, b 8 I ?, b<M ?, 

?- ^ MC9 : 8 

?jlc?!i Rfwti'ow ?l??*jc?t ?? t^? t -?$y 

(i)1wrf?^1?^?t?^^tC??^?f??jm. (ii) 1?5?, 

(lii) ??WT#t CTt? ?i»c*i!q ??J ?UIW%I ?^?I ??t?, 

C“4»l«tfD ?f^? ?i? — 

(?) (i). (U) « (iii) (?) (i) « (U) (?) (i) ? (ill) (?) (11) ? (Ill) 


(?) C??? 

(?) Ar 

(?) ?ra*?i?Rt?^? ?? 
(?)%^?rp 

<t It?, b\ ?, 4 1 ?, VI ?, 


v \<> 
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*1 CBf»H C}M3l$b >1^{J 3&3 'Sil^f's 44 43 : 

(i) XeF 2 *M*lfclfr4, (ii) XeF 4 45T$*ll3 3*fl4t3, (iil) XeF 6 3334331413 
t4Mft> v,l5<p ^c<5 _ 

(4) (i) 4 (ii) ^ _ft) (ii) 4 (iil) (3) (i) <3 (iii) (3) (i) . (ii) 4 (iii) 

vs I Ne, At, Kr 4 WHfi! Pifefi chIcia C453 3^1141 £3f*3&J 33 ? 

(i) 4143 ^f>45 ns 2 np 6 $C34irl ft3Tt4 4TCS, (ii) 43*313 WOl^l ClFRTfts 3^3 414, 

(iii) 4l3f3ff5 ^ $p3 4K4, 
wHlU ^1^4 W — 

(4) (1) « (ii) (3) (i) 4 (iii) (3) (ii) 4 (iii) (3) (i) , (ii) 4 (iii) 

8 I fifw 3J14 *PJ1S3 <3313 2TC314J 43J 33 - 

(i) 4K4f44 ^513 C p /C v 1.65 - 1.69; (ii) 413^433 1343 237kJ - 1037 kJ mol" 1 , 

(iii) 44 3331^4 f>3t^ft3 *m, 

(. < ?l*iR> *ila4 ^,(.< 1 - 

(4Ui). (ii) 4 (iii) (3) (i) 4 (ii) (3) (ii) 4 (iii) (3) (i) 4 (iii) 

<t I Pifefl ’iJk-ns 3J35TC33 43J’]<."ll 34J 43 8 

(i) 4JI3IMS C3f^4 C3slR(.'a <?F53 3J3f4 33, (ii) 4t5l9Tf44 1FT3 3133 t'aQc'i t43U3-(^33 
«J<*4 33, (iii) CSP^IRiJM 4 C34f&4T3l3 t3^f®4 313 f^I3t3-1%H 313^5 33, 

C4H& 3^4 3J3 — 

(4) (i) 4 (ii) (3) (i) 4 (iii) (3) (ii) 4 (iii) (3) (i) , (ii) 4 (iii) 

3-* Meg 43 vS*33t3t i i I 4, * I 4, « I 3, 8 I 4, <f I 3, 

3-4 MCg : 43 jRI^ 4 2J5 (Situation Set MCQ) 

i I ns 2 np 6 tC34Ja3 R3T14 ^vff C3l3 igX, 36 Y, 54 Z 413t33 44'®t33larf3 31313f345TC3 3^ 
ft%3 I ^3 %"I3 14^31^ 43 33*U4 43l$*5 4 <3F13t$5 <3t3 3^3 435® 343 I 4 ^3lf%%4 
fttRJ (i)3l4 *38.31213^3 414 I - 

(i) Wftl33WHl 4f34 y|C*t Ni 2T313T43 $3f*3to 4143 3IW F 2 43 faf$313 *#Wt3 43 
3138 (4) X > Y> Z, (3) Z > Y > X (3)Y>X>Z, (3)X>Z>Y 

(*) $#t3l43 Z C3t3 4 F 2 4313113 3f&5 <3f3 ZF 2 , ZF 4 4 ZF 6 43 <413 8113141 4«U 33 - 
(i) <3t3*t<3T 3tft33 f3f431 413, (ii) <3l3 3^133 3314 Z <tfa33 3tft 5d 43REl« $1443a3 
4IH143 3tB, (iii) 3 4 tff3 4131413 <4313, 

3f&4 313 - 

(4) (i) 4 (ii) (3) (i) <3 (iii) (3) (i) (ii) <3 (iii) (3) (ii)JQ (iii) 

*1 Rpliiw, %H, 4t<f3, 143&3 <3 <Sf33 333 3l>)UlPl44|« R%3 W 3T3^tf34 C413J 4W3 
4CT4 ^5 swU I ^433^473 <3 ?3^f^4 3331^*5 4W3 3J33I3 4fl^ I 4 ^53lt%%4 Pkt>?5 
(o)3^'Q (8)3<.2tlS!l3^g3 3T0l 

(vs) ^313T3 3T3TQ 4tWt C33f 3t3 3C3 %fH « 4(3tl4 434T4 W ^C3 C4R 4R3T3 313^ 
^ ? 

(4) f|53t3 43413 (3) f333 43413 (3)4^3 43413 (3) 0533 43413 

(8) 4I^C33 C3TC33 1^433 <3 435tl34 3T3-2P3TC3 3J3J« Rf^il 3Tt4 33* 

(i) 411413 (5f4«4l3 C3fW3 C33lRfl^ C453 (ii) 3J3lft C3t%I ^4 43^ 43tWI3 43J (\Pl3W 4 
4%4C331333 (iii) 3«t3 3lf33 ^33 PlR'alW 80% He « 20% O a (333 3J3^5 33 I 
(4) (i) 4 (ii) (3) (i) <3 (iii) (3) (i) . (ii) 4 (iii) (3) (ii) 4 (iii) 

3 - O MCg 43^534t4t 8 h I (»4, (*) 3, ^ I (vs) 3, (8), 3 
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3 ,8 -ia 'Q^-nA C8ta8^5jnPTt?R 

CHEMISTRY OF GROUP-IA AND GROUP-IIA ELEMENTS 

a 

S 

O S-3> C8188SJ3, « 'Stitt §<?1; 

O f^ir^ra caf>rc s-sff cst^ <b irmnif^ t * 1 %, 

Ho. Oa. ci 2 « *nPto *itw ftfostj 

© 81188 8R8 S -3> C8ft88 'SWft'6 3 1^R8 ftfo&T, Wt88 ^R?0ti 

© C3H8^«$ ijMj'Ol 388^51; ft818 3*f; 

© C8#8t8, cmf^rjTsj C8t1§8t8 4 Whi 5 « witeuw apiart) (i)-48 ftM 

§*8t88 <3 8J8318 I 

I vqJ3|4H 
Introduction 

*rfra 8i8f*i8 srffcffr (388 ai^iwh), 8H88 mwj^i *st88 

$l*l«W?8 3F3 ns 1 I 48 833^ CSft85^ 30 ^T*l8 8F58JJ3, 31783 <8>J>I *5783 *C«WilH 

fa*Lll J 1 30 ns 2 I 'oIcisc < p X33FJ 'S ^J8>13 4>C3 B-fl^ C8t*f 881 ^81 4 

8T3^5 8% 313ft W1 30 8813578 38- IA « 3*1- I LA 48 <81*1343 I 

8 -|W C8t*i t 8^13 813ft3 38-IA « 38-IIA 48 838143 3*C88 $W<W?3ft 8%as8 

'“lyilw *ll®'*scss s 810 3C8 4 88 c4l*1W 4 < PW1 s-38 5 C8l*t 8t*i I C888, 48-LA 

48 Li, Na, 48-IIA 48 Be, Mg t^Jlft | <888- 

Li (3) —>ls 2 [2s 2 ] Be(4) -^ls 2 [2s 2 ] 

Na(l 1) —»ls 2 2s 2 2p e ) 3s 1 ] Mg(12) -»ls 2 2s 2 2pf§s 2 1 

>18 81^ ( alkali metals) i 48-IA 48 8F58 (8)8343, ((888 Li, Na, K, Rb, Cs) >5173 8&31 
^£(5. 483 C"*n®1 803 3Cg t_88l3 fs 13 t3[3T 3>c3 '©l^ >18 ’l<H I 4 881 ^51W30 >18 81^ 8C8 I 
C388, Na 8TJ 81183 8TC8 fatfffjl >78 §)3 >18 NaOH §<*>8*} >S3 I ^31$ Na 8*1 4>ft> >18 8MI 

2Na + 2H 2 O- > 2NaOH + H 2 . 

^FT?f 

>18 8t^8 • (h) ft8T13 80 >18 81^8 C31WF31 5 .c*i < r5*i 8*1 nS 1 , 4T83 C8M% 1 

43^«fl38 8??lJl 1+881 

(3) >18 8TJ8 8l38l‘tftl> »t3 8^18^f <8)334783 81181 WRU 8^ 48t 48^$ C8ft*i3 8WJ 
8T38l c tf3> 378IT ^p8C'5 818 I 

(vd) >18 81^8^8 888 8TJ, 4783 3*1810 81^8^88 8^8J ^T8C£C8 >8 

(8) >18 8%8 b8 >8ti>88 f^58 881K8 >8; f8*$ ^8 >8%F88 f858 PK>lJwt ftf%F8 8J1T88 
C8C8 C<?Pl I '©IS 4C88 ®tl88 '888J1 +14 1^88 8IC < P I 

«t) >18 8TJ8 '818%888 f^58 WRU 8*8 8«8l8 481 ^ *#8; 481 «ll8Pi<F C8t8 8^8 888 I 
C888 NaCl, K z O t^Jlf^l 

(^) >S l8 8f88T®l8 88818 >18 8TJ 81^8 0 2 « *flR8 WX f8H^l 888 I ^ 4T880 t^f%F8 
OC8lRc88 8^81 JJT8138 I 

■$<5>ra *n^ (alkali earth-metals) S 38-IIA 48 C8l*18^3 (8^8 ^^88 ^%888 
^818HfC8 (C888, Mg-2.35%, Ca-3.25% ) 8TS81818 43t 488 81% 8lf^8 81>1 T8ff8Tf >C8 >18> 
I volc^c^ < T1^I , Ca <TP^ 1 ^I?I c t Ca 

81^8 <8t*i (888 85Jl*lf88l8 88^f& <3 PiPlwU 38 81^8 W$8 §81818 I Ca 81^ 81R8 8R8 f8f&8t8 
Ca (OH) 2 >I8> §<5,8^ 8R81 Ca + 2H 2 0 - > CalOHIa + Hj. 
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Group-IA Elements and their Electronic Configuration 

3^1-IA cs (4ftClhl(VHC+ (Lithium, Li), WlfellW (S odium , 

Na), ’lUlPiidH (Potassium, K), flfafWn (Rubidium, Rb), PifewN (Caesium, Cs) 'Q iBHPwh 
(Franbium. Fr) «f1^ I 3^-LA -03 evil t 

Li(3) = Is 2 2 b 1 

Na(l 1) = Is 2 2s 2 2p 6 3s» 

K (19) * Is 2 2s 2 2p 6 3s 2 3p 6 4s 1 

Rb(37) = Is 2 2s? 2p 6 3s 2 3p 6 3d 10 4s 2 4p 6 5s l 

Cs (55) = Is 2 2s 2 2p 6 3s 2 3p 6 3d 10 4s 2 4p 6 4d 10 5s 2 5p 6 6s 1 

Fr (87) = Is 2 2s 2 2p 6 3s 2 3p 6 3d 10 4s 2 4p 6 4d 10 4f> 4 5s 2 5p 6 5d 10 6s 2 6p 6 7s 1 

orram $w45h f^m?r ns 1 *rt«rra«t 

S.t'is’i'i ^»1 (n-l)s 2 (n-l)p 6 ns 1 I 'STTiJ 9,c*l < «I*i «fFFRf 0 CTl*l 

<iro wr ' 3 FWt + i i 'srtrj srsref*t w«fF5a < i?rsrr , ^i 

smra Rttftmwn «iMn ^ i wi o cta*r* 

on*. ^5 nrra i wc*t o ^ Tt?r *n^ 

<U4WI#I «HI4|4 ^ ’TO! I 

h>i>*v© i ■sq-tfl <t^ngjC353T cerhs *r*f 

Physical Properties of Alkali Metals 

Pftn ^i#) i'a.i o ^-ia <fljj '*1$ euielD cste wirc^t ** i 0^3 cetera csfa 

5 s ! 5t»1^iiJ*1 I^IeC'o ^wst$ «5jNJt <WI I 


ifc.i i ^*t-LA tflW Vld *11^*1 C'ol'® ^ I 




Li 

Na 

K 

Rb 

Cs 

Cote *1?MH (<1I44»14) 

b 1 «Tt?RT c tft4 (Z) 

8 

3 

11 

i§ 

37 

56 

* 1 v ll5JV||*lR4 'SS (A) 

t 

6.939 

22.98977 

39.09 

85.467 

132.9054 

« 1 01*11^ (nm) 

8 

0.123 

0.157 

0.203 

0.216 

0.235 

8 1 m3 ^TPTtff (nm) 

8 

0.152 

0.186 

0.227 

0.248 

0.263 

C 1 ^JPTt<t (nm). M + 

8 

0.068 

0.095 

0.133 

0.147 

0.167 

b 1 «ltil^4jM "1% IP (kJmol- 1 ) 

8 






8Wvj IP (kJmol- 1 ) 

8 

520 

496 

418 

403 

376 

IP (kJmol' 1 ) 

8 

7298 

4562 

3051 

2632 

2420 

A 1 (20°c. g/mL) 

8 

0.534 

0.972 

0.859 

1.53 

1.903 

V 1 »H*ll«P (°C) 

8 

180.5 

97.8 

63.7 

38.98 

28.59 

b 1 •^f'CHI'W (°C) 

8 

1326 

883 

756 

688 

690 

>o i e«ti^wt («if*n i?en) 


1.0 

0.9 

0.8 

0.8 

0.7 
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3^-IA « 3*t-IIA 33133 'bo‘l 

i'b.i 3* 3idfa c3c4 41331^3 Picwi'® c'^1'9 ^?» 

(i) *t?mt^ « 4 him* ismr^R : *ii<wm( 34 3<?m ?tw 31 ^ 53^33 *rm 4i?P33 « 4WP)4 

41?F53 slo$ I Cel'll, 44^ C9^)0® , 1 I<i»)MR<p 3*?lTT <jfal3 31W 3^53 ^c. ff i < «5»i353 CTffl 33; <K*1 *133f^[ 

«w'*9iiiiwn 'srm^e ^f*3 nra i 

(3) MUwHfo* 3Ti3i< « 4i«Pi4 3xt3i* i *rfm-3i3f«i3 <? cth *tfrt3 ?m ws 45 $ *bHfti4 
3 T 031 313 c?)33^c33 v iis j ji 4 il34 sji*ii*i 's'o$. <pc** i 4t? «rt^r^ srcsr^ ■Haloid sm? c?)®i 39313 
sfusp? *riic3$ * 11331 * 1^4 3ji3t< ^rfiRw i 4i?t3 qpftfa li wscs^ 45$ ?ro3T 
?t? w$ c?l?3^c?3 3is»iMls3» 3jT3t<i <i\^c^ «rr^ i 413*1 ac'sjs* C4ca$ *t3?i^tjC4 44fl> 4C3 3'j3 
$c*i45*i *iIi^o<j ?? i *pt*i PiJRpsi^i 'Q 3f$ 58 i ^Q*i^3jc # is *tT3 i 

41313 ?Ml MI4J*4>I *5313 ns 1 $F14$3 4J13 4131 S^-IA ‘(Tf’pm 33R5J4 413C3 *lft«t4 33I 
Wl $t*l4fit33 3?3T13 C50T 33RSJ4 413C3 PtfcQMlIW 33F3J4 FTC*^3 3<3T1 C3S? 313 I 41$ WSftdW 
*1131 3f$3t 5 ,(.»i<b5*i 4f*i < P'os 4T^> 331 331^[4 313313 < JJI J ll^ AI3 *113 I a 413£*t 331^|4 4133 413 
*1331^3 C53I 4I4IC3 ^3 33 I 41313 5ft*13 $*13 335 ftt5 Li 335 43$ Cs 43 ftC4 31431 313 44$ 
'adsF) 4 ? 3T13t^ *113 I 

(va) 4l3^t43*f *1% i 44 333 (mol) *1331^3 3^3f$*l *lfo*®s C?C4 44fl> 4C3 44 3113 (mol) 
$C34fc3 4*RlM 4E3 W »Rl^f 4T3C3 *lfs*t4 43S4 C3 *f%3 4JWI4H 33, 4R4 C313I3 333 
413^43*1 3% 31M? 33»T I 3T3 31^3 C3I4J41 *5£3 44f& 3H C314J41 $M4JH 31333 41 PlSOW-H 
3131 1S4»ICS 4l^J> 3H<? I 4 5t*l^5 , 1C < P ^Jl*hFl^5 ^3 *1% 3131 33W ^*13133 431 I '415. Tt3 
31^*1^33 sm ^13^433 3% ^ I '31413 ^f*3 *113313 413^*1 ^W3$W3 ®*13 R®f^«ICT3 

'4f4^ e t *1133l*tft4 3t?Ul ^f*33 ’HW 43U$ 3TC41 ^lt Li 43 *313^433 *rf^ 320 Mmol -1 431 Cs 
43 '313%43 e t *il® 313 C*K3 376 kJmol -1 3J3T31 *tl331 c tf^4 3^?01 ^P*f3 3TC3 3TW 41 413’Q 43C4 
3R4 I 43*1J 44fi> ^C s 13d?3 4JH33 *13 413 31'5 3 1^Z33 331^4 413C33 4141? CRT? 33 43 \ ^C*13®3 
133TP1 PrfVa 31TC33 4^*1 33,31 ’^3^ I 

Na (11) = Is 2 2s 2 2p 6 3s 1 ; Na + (11) = Is 2 2s? 2p 6 (1H3W3 3J13) 

4 41313 413 31^3133 Ml? 413^433 4% 4W4 C3f% I 8f^5*IT4 413 31^3^33 Ml? 
413^433 «t%, *trMf Plf%-3 3T17713 333 413^433 3% 4^*1414 C3f% I C4331, 44^ 33T3I 
^33^3 Mt 13 3C39 413 31^3 0Sflt»W3 3'PlTl 44f& C3ft; ^531t. ^33^33 ®*I3 414^39 

(.31*11 R'olij'o, 413 31^3^C33 333 ^C33$C33 4*1313^33 4C®1 4fl» ^7513^31^ 331^}4 4T3C3 ^*114^® 
3C3C51 ^osl?. 4 C3C4 413 4<?fD ^1*13^3 4*13133 313lf343TC3 3131*)'*® 3C3 I ®3 Ksj*I 3^3 f»13t33 
333 413^433 3% 2080 kJ; 435 44^ tC33^3 f33T1333 Na + C3C4 tP13®3 4*131313 4562 kJ 
3% 3C3143 I 413 31^3^33 Ml? 4133)43*13fa ^3 (^f 5 ! 3431? 41314334 ^ 4I4R^M 331^4 
4133 M 2+ 4C3 311 * ' 

(8) Wt?3 45?lJl S SJ3-IA 43 413 31^3^3 41C33 CTl^T®! *5£33 44f^ 314 ns 1 ^C*l4lj3 *4jl3 4 C 3 
'©ICIS MC*U c3lc*is ■HI5) ^.C'lsCj'l f33T13 314 4C3 I 4c*i 413 31^3^C33.4l?3 ?t3jl 33 333 

+ 1 331 ftf 444 331^4 41333^53 4f?443 *llft t533®3 ft3T13 3C® Ml? tC3?^3 4*13133 
43C5 C? 4f34 3f^3 3C3143 ^3 4f 1^3t *lf?C33 C313* *11431 313 311 4ft 4R33 + 2 4133 433*11 
3*43 33311 4^ $*1-IA 43 CT1333E33 4^413 31^3^3 4133 3^(Jt + 13iMa«fTC4l 
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(ff) r*hw ® ^Uri** s [ vailaTOi bb.i b^rt ] TORroafaro totoi tow tow torito'stojwr 

® srircs sir caw tocto war rri i >awr rrto^i af®.8>®w 4TOfi>roaj ns 1 $c«is\iH 
rtorr^i wJtra arcro i to *tor tor b^r ^ i RiRtaR «iiu«h ^toi tow tow « wtor 
TO ro^a tow i «ito¥ ® w^Gri®* 51 R tor i si^srcto rcto tor ai^R>{w< >i*hw ® 

>^Ghhto wra tor i rnarotft a^Ste turoats «n^, to TOama TOtaroarm w i 

< ri''») v s ' s hj RR adR TO5R WW 100°C 'sH^liaW Pict> I 

Ob) fawro^ t tort tostojwr facRTO^ >ron tat asa i ^wscto R^cwt %Ts ftw toiGt 
to i 4w carrot to ct, <a aflsroiwa ctotor rorjffc caft rtob® to i rofa tor t.V^s rowj tor 

,_ ^ ^ 'isMl'k's ^r-r*(«piT»I ift'fTOpR TOTOR bT^ _ ___ 

RWR tpt 1s*l I TOTOaa® *rr$R a*®R *ll'j, (X =--- Rls *11'^S 

CRRR 4 'ili’IH'oa "TO TO TO I c*l iflWa (i) CTOTOR R&R , (ii) i$WR RR^TORR TOTOf*t TO TO I 

(a) TOfi^a TOTOTOrTOTOt 8 SJR-LA 4 R TO'J’lWt ^3 TO^sa TOTO vs I cis rofea tffWI TO 

^fro I roiais '5s*5. S£W Grr TO® iTOTO PiCro *d'j , J[c*lR 'bfij 9 , RRR5TTO ST^f% ^[fw TOT I ®it 
fa ,, $)'©'»lcs TOcis 's(^j < 5 , TORN 5 [TO®R "TO TOTOt TOR TOT I CTO 7 ? LI TO TORIv^'ol 1 TO® t^CTO 
f^CTO *rrf»pTO CRTOR ®T TOTORTOTOR C’ics Cs TO CTOTTT 0.7 ®WW I [RRlf*t i'b.b S^>TO 1 I 


>^»*8 i '■a^m *mg^[C35?r 

Chemical Properties of Alkali Metals 

*ifi«'ol 8 TO Is ‘fl^TJCTO sHlsPis* s^lsPl ^^>5, RTOWRI ’Jc^t ScoR TOT TOSW '®ldl 'fl < pcs( l 5l 
TOt, TO^ 5 w««5*i TO*t TOST M + 'TOR TOiT I ^t^T 9 , TRT *(T^ TOTT ^ TO TOlfTO TOi 
'ilcis M + 'TOR RirH I c<JU^ ifl?!! 'TOW^ ^c*isd)*i 'sjM s*cs, CTO^^ ’Hs ’Tt^PIT^t 

fronro i tot to ^*ttto toI*t, to^cstcto 'q ^tto mhic^s to^t to?i i 

(i) ^.l5.Mj)lt«it , ifl ' 5 rW Pilisl • ^■^'oHct TRT *ll^*ll^) R^ls^ C 5 ! '®l<Tl ®'9’'s 

TOTOn ^.l$Uijlc«t'lc < P'9 •TITO ^l5sjl5.C'& Rerlfs's <pcs I TOR C^lW TOR (H~) '^lcs > i 


2M + H 2 -4 2MH; [M = U Na. K. Rb. Cs) 

(*) Cft%TO TOW ft&ill 8 GFtf^CTO TOW 4TTO t^RTRT 1% TOT; TOW TO«p «TW 

TOT I 'olc'8 *rTTO QFRTT^5 ^vsl^ TOT 8 

2M + C1 2 ->2MC1; [M = U Na. K. Fb.CsJ 

(vs) TOft? tow t tori qivK* <T1 ^ ?I ^nw 'tt3®rw ftftro towi •tor 

TO^STOt® * TO^CSSTCTO TOT 8 CTOR, 

2M(s) + 2H 2 0(6)— 1 » 2MOH(aq) + H 2 (g) 

2Na(s) + 2H 2 0(t)- > 2NaOH(aq) + H 2 (g) 

(8) TOfaWtm TOW 8 qfilWHi TOW 1R%TR TOJRJ TORT*fR| TOWTOT f^5l %5T 

(sISwl TOW; f^'ORJh) qi^CTOR, Cs 'Q Rb 'Sl^'olcs fs&sl TOW W, TOC® TO^JR •TW TOTII TORI 

•n^ TOfrowwR tow iRfarot tow f®R arora tostt^s r^r torw tow i ctor, ()>) torrtr toto^®, 

TOW-TOTO^® <3 (o) TTOjI TOTOTt® I 

ftRam totorr TOsrrt® (li 2 o) Mr tow i croform TOsmtt® (NaaQz) tow i torttrt to^ 

CTOR K. Rb, CsMrf^^TOR TOTOlt® (K0 2 ) MRTOWI 

4L1 (s) + 202 (g) » 2Li 2 0 (s); 4K (s) + Oa (g) - > 2^0 (s) 

4 Na (s) + O 2 (g) - > 2Na 2 0 (s); 2K (s) + 02 (g -- > KaQz (s) 

2Na (s) + Ob (g) - > Na 2 Q 2 (s); K(s) +0^ (g)- > KO 2 (s) 
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5l*t- IA « 3*t-IIA CTfag^tgg jWIIM 'boi» 

<$g m3 gn®rftg gg ; few .^facerM* gg®m i ^T*rra e T arsrfe® 

ftwrft (o 2 -) gtgg, fwn#t nt?mfe® (o 2 2 i gtgg <03\ ^rts 'srartc® 44tgt# 

^tm «wi&b (o 2 “) graggrcgi 

i *rrf^T?i '^rTW Pif^iri 

Reaction of Oxides of Alkali Metals with water 

w gp$g gtgtgg g^rfe® (m 2 o), *ng 'awi$® (m 2 Qz) ® ^rtg 'smt^s (mo 2 ) aww *nfeg giw 

fa&gi 4w stf® c^m ggfeg *n®g gi^sjgffe® <h*i i 

g'Tggl^JWg TfliftiH «MI$B CW Li 2 0, Na 2 0, K 2 0, Rb 2 0, Cs 2 0 twfft ftftg m3 

®rc , ¥ft4'Sicg ftfgsgt g*tg «n®g gi^siS'b ^*13. gw i giggr^g gi^^srtt^ gtfei® gg% ^gt 

flil Na 2 0(s) + H 2 0 W -■► 2NaOH (aq) 

W *n^g 'SHJHJ «|«||^>i^ <?J*R, 'IRmit® (Na ;2 0 2 ) 'G ^feg (K0 2 ) *Tt% gTW I^Tt 

gw «ri®g gi^sii^ dg^gfawR gw 1 

2Na 2 02 (s) + 2H 2 0 M - > 4NaOH (aq) + 0 2 (g) 

4K0 2 (s) + 2H 2 0 M —^ 4KOH (aq) + 30 2 (g) 

«rr^5T^C^3T C*fT*t 
Compounds of Alkali Metals 

grafag wH s gw gi^^cgg wtwg gtgtg't ?rog® mx, m 2 y, m 3 z sr^ ; w«nw x, y <j z 
ggigw <sg, ft « ftiwi# wfa gt wt^fegg 1 gtgfeg wft going gtgw ®tgt gftg , gtwg »H*iw 
a »^ihiw* t< wftt 1 d*twt gTgtg*!® giftic® gg%g «agt 4 sg«t« *tft® wRPjgftijj*, gftgtff 1 ' 4 *jwt 
gigign® g<fffa 1 gg*tj 'suHigwg graw 4«pgt g<fe$ gc® *nw 1 gto gjRtgg g*fe^ gw gg«t g^ 
gg 1 cggg, KMn 0 4 , Na 2 Cr 0 4 i 4 ^g c<HWs gt*fg®iwg wRTggg^gi 


<3C*t-IIA- «fl?r diTNi^rsra 
lv ^ J) ^ 

h'4s- e \ | ^T-IIA-aiaT cin*1>l^. « ®tWg 5.Ol<*0pH OhJPT 

Group IIA Elements and their Electronic Configuration 

gtgfeg qg-IIA C® cgftftgm (Beryllium, Be), grmwftgra (Magnesium, Mg), 
grafting (Calcium, ca), jJhPkiw (strontium, Sr), wtei (Barium, Ba) « cgf®gm 
(Radium, Ra) gi^ujg^ i gjigfeigra, ^ftgw ® cgfegm gi^^gw ^ < T¥tg gt^ (alkaline 
earth-metals) ggf gg; ggg ’•w gtgt o cst%i m cgfe^Q cgfencgt gg i ^ gg wtwg 


gggt^g Ifegrtg Pim d*i® g*r s 

Be (4) = Is 2 2a 1 

Mg (12) = Is 2 2s 2 2p» 3s 2 

Ca (20) = Is 2 2s 2 2p 6 3s 2 3p 6 4s 2 


t? 


s<^ 




Sr (38) = Is 2 2s 2 2p 6 3s 2 3p 6 3d 10 4s 2 4p 6 5s* 

Ba(56) = Is 2 2s 2 2p 6 3s 2 3p 6 3d 10 4s 2 4p6 4d 10 5s? 5p 6 6s* 

Ra (88) = Is 2 2s 2 2p 6 3s 2 3p6 3d 10 4s 2 4p 6 4d 10 4P 4 5s 2 5p 6 5d 10 6s 2 6p 6 7s* 


?s grs iiw (ig)-s«i 
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Wo 

'sps4a ga-iiA 4a cataa^isa wiwM *staa ?n*rT?H faajw aa ns 2 «w c»n*w^3 

Wt«ftsa$OT*JrTfrajmaa (n-l)s 2 (n-l)p 6 ns 2 I 
bvfa-v-1 c*n»t*rajcg 5i o»lva *rsf 

Physical Properties of Group IIA Elements 

?naft i'b a 4 $a-iiA 4a cat®ppjrea a#aa a^caPr® ws i «<pr calwa cste attfa 

(i) ^.CTauH fa*wlC' > ifl 4JNJT WT ata I 



Be 

Mg 

Ca 

Sr 

Ba 

Ra 

COINS ^i| 

i 1 araataf^as ^rcan (z) * 

4 

12 

20 

38 

56 

88 

^ 1 ataarafaas 'sa (A) * 

9.012 

24.312 

40.08 

87.62 

137.3 

226.025 

4 

01 ataataftas aiwt^ (nm) s 

0.089 

0.136 

0.174 

0.191 

0.198 . 


8 1 (nm) S 

<t 1 'aiafaas armt^ (nm) s 

'b 1 «na%paa a% (kjmor») i 

0.112 

0.034 

0.160 

0.078 

0.197 

0.106 

0.215 

0.127 

0.221 

0.143 

0.157 

aaa ip (kjmor ‘) t 

899 

738 

590 

549 

503 

— 

IP (kJmol -1 ) 8 

1757 

1450 

1145 

1064 

965 

— 

a 1 W 5 (20c° g/mL) t 

1.86 

1.75 

1.55 

2.60 

3.59 

6.00 

na*Ri^(°o i 

1278 

714 

839 

769 

714 

700 

b 1 ■^fD'il'oq* (°C) 0 

2970 . 

1090 

1484 

1366 

. 1640 

1140 

io 1 ^^atat^st % 

(afSrc.<?a»!) 

1.5 

1.2 

1.0 

1.0 

0.9 

c®*fiw (Sfa 


(i) ainrt^a ^mrs’T« 'siiflwa «iui^h : 'srtht aa caftna ana ^a-iiA 4$ cntspnjsaa 
canra arantnfaas aa«tn ^aa ^a 9 \m e i « «iiijwa 'arnr^ am 1 cawnt, 4a$ spa ataatnftas 
*rc?m ^Pna <fc°i ’i'^i *sa ^a; *k*i aaat^a 'q 'sirr*is ^laaR cac$? ata i 

(0 ataatnftap « artaf*w ajprttf 1 g^a-iiA 4$ ^avta arp^caa caftna atantnfap ajmtf 
’®rcna ^ ana araatnfaa anart amt 1 cawnt, 4 aa catwn Pifcfraiw 

’smai^'srcaan 4asfi> csrfPn caft ms-, wi SwauJaa^ caft ijrarca an 4nt aam^ arata 
ata ata 1 ^a-iA 4a catnap 'aiaan $|a-iiA 4a caMHua Waf^ 'nrmtf arena* ^a 1 cwi, 
5 ^-iia 4a cnfan^ m 2+ anna nSw n*a, cnarcn ga-iA 4a cnfan^ m + anna can 1 

(«) **tn^taan a% s sja-iiA 4a Tjavta ai^ 4 ,w 'sna^aa ataniafaa* n<an ^aa area 
^ka aptn 1 ca > *ni , ataatafa^ wa^rrt ^Pna area aanma ^r^ia ^Pn am, <pca n^afa?n nf^^s^aa 
twatSwa §aa aaar^a fa^fimrcna ^fta^a w area, 4 us «iia^4aa nfij area 1 

^a-iiA 4 a ^anna ai^n^a aaa 'srfa^tasaa a% artra^f ^a-iA 4 a ana m^n^cAa ana 
^ta^faaa a% (ia ip) caf5Pjf& fa^t caft 1 4a ^cu^fD aiaa 'atra i aa^ns, ^iaar^ ^a^T 
aaa^ff at^a aaarja ^taaa c^5 ; wr ^afa^a $caauia 'q Pi®fa>aia 4 a tja^ a^a ^a 1 
^wta ap§a laSOaia carwm twa^a* 'srftr^sa aa aiaf a^ 1 f^fftr®, ^avra ar§a 

PiSf^aica aat^jas ^<^ 0 , caf&caa aaait an^aptf anaat^ 4 as 4 a^ caPt 1 4 aaatas 

tcaa^wa ^aa faSt^aicaa asrra^a aro? 1 ^rra, ^«,to at^a a^af^a ^caatBa faarw ns 2 4 ^ 
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19-IA « 1,9-IIA 09)991039 .99139 tti 

09053*9 43*313 9T09 5 I 4^fi> $.C°1 < ^*i 999199 W5 309 4 0905 <5t®0<5 331, TR 9 

9ft>ft>® *i%9 2109m 39 i 4 99 19-iia 4? i<0¥t9 91 <491039 913^939 ■1% <51099 ^j^rSf 

X3 31 < 4 * 14033 '5ll«»)ta<l9 *f%9 < 2 ft?T ft*t9 331 1 

999W35 19-IIA 431 ^’JFm 30591039 Mt9 4U(3l'?99 *lfo (3,31 IP) 19-IA 45 909 30591039 
'=>tlfj^)<T«q e t *1% 90999 'aici’P ^9 I 45 3*199 30^ ^Ff5 30591039 9991191039 R'S)« ^c a l < «5HfC 
^l^ftffa 939 30591039 ^5f3^ ^C*1«WjW5 9T13 49*$ 99**13 9109* 493 4f& 94919099 TO ^ 

913099 $099^9 ftnim ifcr® 10099 $?i9$9 ft9jit99 909 351 tw, 

Mg(Is 2 2s 2 2p 6 3s 2 ) ■ ^ e ) Mg* (Is 2 2s 2 2p 6 3s 1 ) = Na Os 2 2s 2 2p 6 3s 1 ) 

2n ~ y p ) Mg 2 + (Is 2 2s 2 2p 6 ) s Ne (Is 2 2s 2 2p 6 ) 

4 9*190*1 19-ILA 43 1<V*H9 91^91039 R'S)^ ' a (l*l^) < PS e t *lfo 19 C9f*l 93 I '33*0 ^(.'®l»n3T 1J^> 49 
43535 9903f95 bl^ftftlS <31313 (C339 Mg + ) 0909 1^3 $0*H$9fD 99919«t 9*91 33 909 ^W19 
31^*1^33 f3§(3 '3I3#33 e t *1% 933 3I5^«M3 *1% <909 , 91 ffil0«t9 105 33 I <333^W 999 3I<491039 
3333^^3^35 43^ $099$9 <999190*19 TO 43* 43*35 990^ bl^ftftffc 4190*19 33, 3f3 $093150 

ft*109 ftfts»u 90099 903 (0909 Na + 3 Ne S Is 2 2s 2 2p 6 ) I f3ft3 $099(59 <333(3133 993 4 ft(,*13 
1^05 f5%3 9tJR5TsJ $099159 ft909 <50819 30319(9 33 909 9^3 *lf^9 810319(9 33 I 1F09 
30591039 ft<5)« <3T3^to33 *f% <30*W Tl5 30591039 ft<£l« <3(3^(339 *f% «|CH^ C9ftf 331 
(8) 309*1 9?(0 S $9-IIA 43 ^3Ttft3 3f<$1C019 933 '3(3^3‘39 *t%3 919 3*3 I <51$ <51099 M + 
<3133 M9 Wt 3l«lft351 ftsf 91 *509 19-IIA 9T51001 03*99 M 2 * <3133 0999 Be 2+ , Mg 2+ , Ca 2+ , 
Ba 2+ <3133 9$9 9*09 I 49 3339 39-4503 90^9 i3 <313^3*39 *tf^9 <59313 33 <313^39 *lfo 913 
f$1*t 3C9'® M 2+ <913099 $099$9 ftMJI9 ft«pW ftft?fj 03)099 105 <3ftT91>9f%^t9 33 I <31313 4 lf*905 
M 2+ 413099 ^C9<WjH 139T19 3105 $C9«W)*I <399139 3*C3 M 3+ <3139 M3 3^K<5 <3905lf335 *1% 

9t3fW9 33 I <51^ M 3+ <3139 3*99'3 ^fS 3*13 91.1 ^<5311 ^9-IIA ^«Wlft3 31^*p9l3 W139 9«9Tlt +2 33 
<3^<5, fi93 9TC351 

(ff) 999133 <8 *^9133 * ^13 3059^33 C3913, 913919^3* 9t?0T <^13 9R9 91W <^1C93 999 TW 
'Q 3531W 319 9& I ftsf ^«, 1 313 3059^33 999TW « WftlHW C3*H^9 9t313ll3 5 F<5t 99^ 

^Tf I 

(S>) <5f^<5 3(9 N 441 i ^(9-LA. 43 9t<5*p9t3 <5f^«, 3r90^3*<5f3 9R93 CST3 ^9-ILA 43 905^913 
<5fe«, 9f903[3<519 919 C3f*t I 43 ^139 39 f^®f^3TC9 4^ 4^^ 390^ 50^ C3f*t 9W3 431 9391^3 
<9(^13 4^ C3fP 39313 5J9-IIA 43 31^^913 ft»ft > 'f)l^i 3131 C9TO051 ^19^9 1*53 9f33<53 91^^ 33 I 
91313 SJ9-ILA 43 305^913 §93 3C<5 %53 1^3* 939113 C919T®t i>53 ^93 393C9 <5R93 <5fe<^ 
99051355513 319 35119 319 913 I C999 Be 43 <5t^«, 9905^41 39 1.5 43t, 43^ <593 Ba-43 <sf§9 
9905(35551 0.9 I 

1 c*nc*ii i *rsf 

Chemical Properties of group-IIA Elements 

9l>34l g 559^13 3059^35 3T913f935 3C3I 3W§ f39 9tC3, <5£3 0f»T®rC< 9^39*9 353W 
C991 313, 993 lf& 30§_ 9<^t9 C3ft^T313 <3 3Tl9wPl3H93 3 l 9 l 3ft35 tff 99T19T 30^ 9^999 ft*^f 
%<53 1 4 C9%55 9133l9f335 9^9111^33 9TC9 9TC9 C30C93 <5^9 9 M I ^<0<5 I WI 9^19 <5^?, 991^3551 
31 3053 t9f9$T 3TOf | ^9-IIA 43 C3)995?3 305,39313 43 9< <10513 9t33l9f^35 939lt <^33 90t 
19-IIA 43 C3l99\C33 9ft*3<4l 300? I ^553lt<9-IIA 43 C3t99^!33 303T'C<ftft3f3 930503 33 9^*3, 
3Jl909f93l3 909^1^55 'jtf®3; 99TRT 93 C3l9 13 J ift > 3; <531031 C3f§31033 9f^?051 930503 C3f“t I 
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(i) *rtf% : <wi*iPraw, 3 cafeyra fcusi *rr% ^rrc<*t 33P# 

ft&31 ^£3 31^53 *3 4d$W)lteH 3*£3 8 

M (s) + 2H 2 0 ft)- > M(OH) 2 (s) + H 2 (g); [M = Ca, Sr. Ba. Ra] 

‘JJWwPltlN 3HT13 3t£«t 3*£3, Mg (OH) 2 3 H 2 *m ^*1^ 3^3 I W 

*n% *ti£3 ^ 3t 8 

100°C 

Mg (s) + 2H a O (0- > Mg(OH) 2 (s) + H 2 (g) 

MtePtom ioo°c ^5T*pnarra3 *n% 3W 4 i%fgs?rr 3£3 31 1 3iv6ic>i3 3rc«t 3 F 534133 

ftfa^mTQ 4 *H$3J 331 *t£® 1 

(*) 3ri%IWtW3 *TtW fa%3T t C3f3%m 31313*1 WI3laif3 31^ 3TC3 I 3J1»lWpl3li| 

%3 3TOTC33 3TC3 ft%3t 3T£3 I 3*13ftc<T> 31^4$. ^3 %3 ^1% 33 I &G 

^>1*131(313 33 3 |v$$ 3135T£3 '’Jtvp 3P53 3f3fl^5 \5^*|jJ 3*C3 8 

2M(s) +02© -A*. 2MO (s). [ M = Be, Mg, Ca. Sr. Ba. Ra ] 

2Mg(s) + 02(g) -4 2MgO (s) 

(vs) Hl$U5lW»M3 3tW 8 ^«,^T3 <t^Pjr?f3 ^131 33£W$ ^*5 

33*313 31W <pc,s 3P53 *ll^Sl^vs» *ii*i *?C3 I ^s^ls 3TJ3 433 *flf*i3 31W 

fafoalfl ^ ^£3 VSUIWIPI3I *fft3 3 333 %} 3M3 *I^*I$V!> §<5*tg ^3 8 

3M (s) + N 2 (g) -> M 3 N 2 (s) [ 43IOT M = Be, Mg, Ca Mlft ] 

M 3 N 2 (s) + 6H 2 0-»3M(OH) 2 (s) + 2NH 3 (g) 

3Jl*lWP)3|8J 31^ $5*5 ^pwfnt N 2 «tm^T3 *T1W 3TT » t MPl3 l 3 31$ff1$® (MgaN 2 ) *1^3 3R3 I 
M&N 2 31% 3^17*} «||^ Ricjjfavo 313 Mg (OH) 2 3 NH^ ’1113 I 

3Mg(s) +N 2 @ —^->Mg 3 N 2 (s) 

Mg 3 N 2 (s) + 6H a O (1)- > 3Mg(OH) 2 (s) + 2NH 3 (g) 

(8) 3T$£5fa3TC33 *TtW ftfofll * ^333 31^^ A 1 $£WH3 3T£3 ft%Tt ^£3 M3 

3*13 I 4 33 31353 3T^5t^5 i|% 3131%;!%> 313 3FJ3 3 ^|$ualt'«r*i t tTR tS^*!*} 3£3 I 

M(s) + H 2 (g| -4 MH 2 (s) [M = Be, Mg, Ca, Sr, Ba] 

MH 2 (s) + 2H 2 0 (t) - > M (OH) 2 (s) + 2H 2 (g) 

C333, Mg 31^ &8*S vsR^rm h 2 *1TT£33 3TC3 ft%T1 3^3 3TMM%I3 31^1^5 (MgH 2 ) 

3*£3 I MgH 2 *11% ^9*1^ vsri^ Rta% 3C3 Mg(OH) 2 3 H 2 *Um ^*1^ 3^£3 I 
Mg(s) + H 2 (g) -% Mg H 2 (s) 

Mg H 2 (s) + 2H 2 0 (t) - > Mg(OH) 2 (s) +2H 2 (g) 

(<f) 3)U.*llt«*W3 3tt3 f^1>ilt 8 3 HWlCBM 3 i{t 33 ^ ^d,^Ft3 31^>1^33 f3%rt3 3P53 31131^5 
^C3 I £333 ‘WhpHJlN 'Q Cl 2 43 RI3»«I3 CaCl 2 ^3*1^ 33 I 

M(s) + X 2 (g( - > MX 2 (s) [ M = Be. Mg. Ca. Sr, Ba} 

[X = F, Cl Br, I ] 

Ca(s) +Cl 2 (g) - > CaCl 2 (s) 
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Sin- ia 9sin-iiA cnlna^a aatan 


'fahvs 


i •$ > *r-iiA-<£i?r *rt^£*T5jjc^?T «rsf 

Properties of Compounds of Group-lIA Metals 

9 wrt catn % amaftara 4m4 ji*iPhii»i acnnn vstft gn-iiA 4a <33% catnap ^ 

'sfisn a9aia 'siai ■»i*iinta tjItJ ^c o i < RU*i wtn <pw faf%jj catn n&n i <pca ^siena aa catn 

a^ «iuiPl 4 1 annwln?iin9 4a>$'»ica catn nin amca9 4a am *nt^[wm anarn catna^a 

msamt fa^ am ^a i 'smafnca* cnfafaatn *55$ ^ ^eata 4 ft> $c*m 5 n wtn ^ea 

«oaPi«* catn nfca w at 1 'sta catnap wnt ; \sea asp amRi catena m«t cafaPiaitaa 
nrnnga*®ta aennt m<foj ntnaa cntnaijeaa n*nen ms^ai atnfnas ^ ^caacntni ntaaten aa 1 wi 
ancnrsrt catn asat aeg9 cafafnaw cawa?^ amPra* srsia p cafn 1 

fln-iiA 4a nrsn^csa 4 ntfoj mna fa^ catena mtf cant m 1 ca, Sr, Ba 

nww; mPte® aga^ftn at srra aga^tta ^eao Mgso 4 9 BeS0 4 mPto® can ga% 1 
anaftteas Ca, Sr, Ba arsa?^ ai^'sii^ mPHt® ^eanentm nfaaren ga% 4 as ^ta, aa® 
Mg(OH) 2 Be(OH) 2 ’ll Pit's aga%a I 

bvfa.i> * i jg^r-uA vai«i^c,vb^ ^rrpgr f^rf^rrt 

Reaction of Oxides of Group-HA Metals with water 

gn-iiA 4 a 'sift nFsmpa aart® ntfna area fttamf a*ea nrsa fcnn^.TOa i 4 ana 

can ^®tn $nng ^a i anflftw Beo 9 Mgo atnran an^aia mPra area fafamt a*ea at i 

CaO + H 2 0- > Ca(OH) 2 

BaO + H 2 0- > Ba(OH) 2 

SiO + H 2 0 -> Sr(OH) 2 


i 'St^f-iA >© iia mi ■^ s m's mngjr >ii^»ij « 

Similarities and Dissimilarities of Group -IA and IIA Metals 


at^ana nt's.nt $n-iA Kif «^«wm at^at^n-iiA arj 4a nem %i^n an^tj cant mt 

(i) $w*5h f^arm g mia *tfta aiaf«ta sft-iA 4a caln 4at 4zna $w45»\ famm 
(n-i)s 2 (n-i)p 6 ns 1 i 'anafnc^ ai^n^a tca^a faarra (n-i)s 2 (n-i)p 6 ns 2 4at 4at 
n^ia maPia ^n-iiA 4a cata i ^tr 4 *jTT» sjcna calaa^caa Pife# mra ^fcn^i aawca 4<pf5 *9 ‘jTD 
^caa^a taPi atc^ i 

(*) wian-a^m i ana m^a dlaa^a waa caram ^scaa ns 1 t ca a fta 4at ^«s^ia m^a 
calaa^ ns 2 tcaa^aaa win ana «iuiA* cata aia area i anm ana ar^a^a anaa aamt a^m +i 
4av^ c wa ai^caa wian mart a^at +21 

(vs) catena at^aj *r^ g ^sac^ca 'sicna catnap 'ataf^ a^ata '$naa aem acnm at^m atc^; 

caaa mna ma aa catn mlac^ gafa ; asfon aa^ma a^fta (afa ar 'airman caca* cana a<f 'mca) i 4 
aa catena naarsp 9 ^ 5 at^ caPr i an^a warn wi ^«,anfaai^ ; an® w aa^rta 4at nt^ps 
3 a%a aamTa fa^jn nlaai?) 4at R^jn nl^a^cna ana catnap RPi^J aa i 

' (8) am 9 naaiw g nna 9 ^<wa at^a^a (Li, Mg 9 Be arSte) aaa 4at 'stena 
name? am i cata warn asrena M ima ana atat ; amea amca ntta 9 af%reweaa n^tea 
aaat^aianaai 


(<f) aOfl '®i g $®a nana *n^ ^a atam 4 at 4 anaen a^e® ^ , wnm nt 9 at ata at i 
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(S>) Pwt*H s rpr ®tfr c?Rt$® ^rfr ®% ftt*ra«t ^ £®ft w ^ i 
(«*) rPr rw f^?n s $®?j sRHit *rr^ *nftR rr«i fateRi « *fl®^ 

TEJ 8 2M (s) + 2H 2 0 (l) -» 2MOH (aq) + H 2 (g) [ M = Na, K, Rb, Cs, Ft ] 

M' (s) + 2H a O (l)-> M (OH) 2 (aq) + H 2 (g) [ m" = Ca, Sr, Ba, Ra ] 

(tr) «rt^a TT^arf^s 8 $®?i rfr ai^sii^ r%® 3R8. ®tfr gg*t ^ 

T|{J<?R I 

' S Ms(*)C<P ’Plfl RJ 'G *ft^R ' 5 R*JT I c^^-l, 

(h) *Rrm«t?i aiui'AH 8 tj«tr *R*n«p 'strait *rtfMT tr ^*frr csfc i 

®I3I ,J Hfl R^ ' a (C v WI ^P*) 'sl^ < 5, •l r l|v$| < P iiR 8 , CT <PlS(,*t <P<I *lfojl I 

TR^tra«t *(% 8 tr a«ra ^i^<w e t w?rm *rr4^ff ^«tr rsrjjks st«R 

RigR *tr sir ft*)«t; <s*RfRRs tr r^rje^r ft€R TRffara*! *t% '^ < jtr ^i^^ud ft^ 
'S||?J^<M't * 1 % ^*tTt (Rftt I 

(vs) <tftoR gnj®i 8 ^tr v^wU, <n<wi5 'Q •HR'wU sir ’R’pm *nftft® 

'3SRJI TR <fl^^s5 4 (LiaCOa, Li 3 P0 4 ^rSt®) Rfttt® I 

( 8 ) t<Tk»ls SfTR 8 TR*t R 8 RR *f$t<Wfl < Plfl(, e t volcis i/ik’R ■»li*i'Q gsfTR l TR 
dflPR R8ZT® ^joftSPCT MX, M 2 Y, M 3 Z Sl^ffc 3R8.®RT TRftps <Rt*| | v5|*Rfts® TJ<?TR R^R^TR? 
<tfft*R R 8 R® TOW MX 2 , MY « M 3 Z2 I 3W1CT X, Y « Z RRT^CT 3R5, ft « ftTCR$t WKRR 4R8. 
®Rf 'sililft* ®«Rt RRRt# (Rft *8 I 

1 » 8 »* bvs I ^*MIA c»nc*i« v© 4 > 1^kh'Ml^Clb« gT*TPSt < 2 rT<R®T 

Solubility Trends of Sulphates & Hydroxides of group-IIA Elements 
0 *) RTtftR 8 *rt*r ^5 sfwm% r 8 ?ut *r% « 

’VR^pF ' 8 ds*l*l»^Q^ Veda's *SW C<fH (.<11 (.’is >ST C*n*I ’lls*ll c t ^15*1 '»il<lPl < p C^*TPT teft ^RR R^R C*I 
.*tftm c t *il© ^5, vsit^ wlri* -uiiu-i gt *uirt^ vipwwftf g*n ^ 1 <n?i rr»r^?r 

blc^si ^*PR*R ®*R toWW l^jj TCI I c<iw^ 9*t-IIA ^ihc^-n^csifl CT73 <j*JlUl«H 85 WRT?H 
vB'Stil^ 85Tt<TR ^, (,<H3>^ vflCIS 'UlRj-’l *ll© Cgftf I 

M2 + (g) + S0 4 2 -(g)- > MS0 4 (s) + Q 

(«t) va^rmftt 8 C^R «iwR 4 C^RIPR RlftR <R^ 3R8 *I?TO ($F? ^5 

<3Rfar$ amw% «m%j «Rt^ « «iujh-h^w rt\«s *frt^5 i#^s <rr 

’lf^*j| e t c4H rtlwu g^'t T?IR RSR CT ■ y tft*jl t t “1% , volc^ CR 

vlRRRftf 81^1 

M 2+ (g) + S0 4 2 -(g) + H 2 O(0 - > M 2+ (aq) + SC^"(aq) 

3)^ a^®RT <J«RS 31R«fRftR CTIRRII 4Tf& ^CT <PJlBlilW< ^I^CSflH 3R«tRftt <iR 8 '=Rjft 
^TRJRRCSR 3RRR 3 ! I ^35*fR 3*fR® ^rR^R FR^St ^*R f^^R | 

sp-HA RR^ttR R%® SRJ®T I BeS0 4 RftT 5R%, MgS0 4 Rftr g^%; 

CaS0 4 J3^*j)a, SrS0 4 ^ T*I BaS0 4 ^Iwl T®1 I *IRR e tfft^ R8?|Jt R^R 

Rtw 35 -iia ctRr^ 3 RRirtsa gtwt g® 5 m *rm 1 »u Rg <rR«r Rtftg am. ^itarfR 

>*H«n®TftR -snRtR 4 SR<t®T RTRJT W R?t I 
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frPTtytj! 



an -ias an-iiA nrnran 


'bi<? 


'spMfofaui He's, rnnnt wh mfiM Pm^n 55 ntnt n<pi*i < wc'® mQ i 


| M n +® + X^ 


Lattlce^enthalpy 


E Hydrationn ^ 

enthalpy 


+HP 


- rmm 

TT _ / r Solubility-| 

+ ^ AH L enthalpy ] 


M n+ (aq) + X 1 


anrcn ah imol 5f$n mnlnns entnre M\«s ntfSfcs nrara to ^rnn% nr 

gn*f Rtn (Heat of solution) I ^5tn*t% PreilHfl ^3T ent5 ^Nal m$, 

—E h = — Q - AH 
'5Wnr, AH = Eh-9 

>15 nfnran cncn* enran nra cn, RTtf&R a^ntnft (g) >a* ^*hui nttwfR aRnmf*r (Eh) to 
cnfa ^tn, «iuiPi4 entora sntai ws nrcn i 

(i) entenn nnf&n a^nrafn « nj^nw a^nrafa , frra$ 5jfl>nR « «ijMrawj5 n^^ra 
nw nrc? ; mntn ntf&ran <3 wRratnn ^rann nfi^ra nrcn to i u) gn-iiA mnw'Un^ nem 
nmtn mra ennt nra cn, ^jf&ran <3 mhraeis Fin? a5$ nt5tn i anflst 'njRtncnn m^ras an$ nracn, 
Tflnra ^jiUwiwa rnnnn nrantnfaf m??tit nfl?m *rtw nm? i m ^sntt Beso 4 , Mgso 4 . caso 4 . 
srso 4 , Baso 4 a nts ntnira ara 's^ntt 4j i i>uit«w ^fara nrarcn nrrftn a^nrafa« ^ftcptR 
a»jnRfa «'»(.«$. TOI I (8) ^ra a 5R •ulft'i a^nffifa «(HtI Rl$«ijHh a^nfafan JPT ^fa5 ^51 

■^sit a s»c.»js an^Pic<* ennn Be 2+ ant Mg 2+ an ' 5 fT5m enft n*snra aici*i Drafted 
nf^enRte mfa ^•jn mnn nenn ca 2+ , Ba 2+ an ^prara enfa nrt5 1 to nfte^nR 
a^nmfa nrrftn a^nrafan era enfa nn i BeS0 4 <3 Mgso 4 mftw> gn% ; 

a an%wi >u aR 5R nra >nnt. Baso 4 >fl?i c^eai ^i5.wa*n*i ^nRPt <n^s 
5R nra ct nrrf^ ^«?fRf? i i?i jp^ wm Baso 4 ntf^s n^s 'sign^j i 

(ff) ^Itns 4 jl<U'»ls 5^1 ? BeS0 4 > MgS0 4 > CaS0 4 > SrS0 4 > BaS0 4 

(*t) ^t^rt^p^a gnn ann^t * a^-iiA mf^ gtwt %^n i 

Be(OH) 2 Mg(OH) 2 ^5 gn%, Ca(OH) 2 ^ gn%, Sr(OH) 2 ** !R%, Ba(OH) 2 

c»ji'5i^rD i ^fN, an-iiA c^Jlcnj] ^tmr riw ^.itta^i^c'sn sn%wt ntro i 

a R5*i wk’is *ulfl^ ^<DRrf^ <3 ^ttx5*fR cnt5 a *d^hiR < p'®i nrtnrt 5<n nt?i i 

(i) 'afiiiR^ entom nnf^ ^«fRf^ ^rr ^topiR 'XRntnft ws enfn ra, <r entora mfn^s 
gmm ws enPt ^cn i (\) mtf&n a^nRpi« ^ftcanR a^nRf^t ^rat nmUmn « «ijhuiwj5 
men <iicvb ant ^Tenn '^nnnn *jPnn men <pc*< i (>s) ^n-ii^ enfara 
nenj ^ritr (oh-) an ft^ ant 'sjrnnn amt «tmti 
nsrfPnRn^ran 5f^ nnR (cro Be 2+ , Mg 2+ , Ca 2+ ) i ^^rnzi mfriran 'srtnran 

ntc^ i nin35i e tf<<f> ntmr men mnfnns nnm^ nro? ant nrte®*fR 

a^nint 5 ! « mr^n a^mnPt ^rat n^n i ^sntt Be(OH) 2 , Mg(OH) 2 , Ca(OH) 2 , 

Sr(OH) 2 , Ba(OH) 2 an nitesnR a^nmPi o nrrf&n a^mnR^ent nmn^s 

5 R nra i ^en *r$tfc*iM annraPt ww nnfSn a^nraf 5 ! gw$n 5 m nra 1 



Be(OH) 2 
Mg(OH) 2 
Ca(OH) 2 , 
Sr(OH) 2. 
Ba(OH)„ 
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Be(OH) 2 43 C^03F 33% 43313^13 3fort*t 3ttCS*t13 433l3fa3 era mf 5 ! I 4 513P1 Be(OH) 2 
3tf3U5 553% i 43 i la ml *134133 5mcHii 5T513 ^f*33 3im 3jtf&3 4^3T3f*i 31 $m»*ih 
4^«rt3f*t 51351 gro mm ®m 3m i 5<i<; 5tm3 3t$cfc' , ti3 43<jrt3f*f crnl^t 33 43* <a 
C$1 *13^33 3l$ft«l$M»3 St3J5t 53M55IC4 3TC? I 5t$ Ca(OH) 2 . Mg(OH) 2 3lPl VS 33% 331 
«kifl ift3J5l3 53 33 t Mg(OH) 2 < Ca(OH) 2 < Sr(OH) 2 < Ba(OH) 2 

b'ia. i> 8 I ^n-lA^Q ^t-IIA C»nc*1« « -5l<t*H tlSil 

Thermal stability of Nitrates and.Carbonates of group-IA & HA Elements 

(5) Hl$djS3S^$3 WJIl'i! 8 453131 3t$£W 33% 43-LA 43 5333J 3353 31$dfi> 

5 romtrn frails ra 3343 5 5 %mm fcmg 5 m 1 hiW 

frai%5 5*i$vb, HteuJicen isi$5ai^ 5 5%53 fcmg 5m 1 5133 li + 5mm3 51513 

mf5 3S313 43 3333J5 Fl^ 335 mft 5U, 5ft 4ft 3131 N0 3 “ 5UIW* C31313133 mf 5 ! 3t& I 
4 LiN0 3 (s) -4 2Li a O(s) + 4N0 2 (g) + 0 2 (g) 

2NaN0 3 (s) -4 2NaN0 2 (s) + Qzfg) 

2KN0 3 (s) -4 2KNO a (s) + (^(g) 

2MNO a (s) -4 2MN0 2 (s) + Qa(g) [ M = Na. K, Rb, Cs ] 

333f3C5 £(3-11A 43 33 33f3 Wt*t ftm i fa5 3C3 31^3 '5*l$fc, Hl$C]?IWM 

51$5*i$m» « 5ftrt*M 5m i 43-iiA 31^^313 5nrc33 4ft 5m 331^5 ft$ 3131 
(NOg) 513C33 5f35 3%R3 C31313133 3tP I 51$ 33CB1 RmiferU 33 I 

2M(N0 3 ) 2 (s) -4 2 MO(s) + 4NO a (g) + Ofc (g) [M = Be, Mg, Ca, Sr, Ba 1 

^2Mg(N0 3 J 2 (s) -4 2MgO(s) + 4.NO z (g) + O^fg) 

4 3WfC5J3 5133 3C^ 5'elc3 33m 31^1^5 33C*1 'Q 5f5C5m Rc<ill«r5 33 I 

2MN0 3 (s) -4 2MN0 2 (s) +02 (g) 

3ft 31^1^5 333 5T%5tm ft3fo% 33, 3% 5J1%3 3131 f3£*13 <313131% 31 33, 5m ftft*3t 
C33Tm 3m 33» <333 ftft3T3 3J^t5 53T13J 513 31^3 'll^uJU 33< e l3 C‘PC4 313m I 

533ft<5 31$fr$5 333 51%5fm ft«ff5% 31 353 5% 5jftf33 31315ft5 <31313% 353 533 
5i ^ 3«3i3-3im mm f3mrf®t5 ra <353 33 % « h&cSicsm 5t$55t$m 4315% 331 553 ftr& 
f3^31%^3 33 8 2M(N0 3 ) 2 (s) -4 2MO(s) + 4N0 2 (g) + 02(g) 43TC3 M = ftm3§t 5JT&133 I • 
4,3-IA 5 4.3 IIA-43 33J3 3%W>3 5t3335T3 ^331 8 43-IA « 43-1IA 43 31^3 3l4«Bt 

333 33rn 5TC3 f^«ll®r5 3m 3153 31^1^5 « 5%53 3TT3 5m I 3m ft%13 3J5l5 53331 

5133353 3r^i^U 5t%5tm 1^n% 31m 1 faj, 431 ^513 3153^33 3it5r^5 ^5R3 
mt^TC53 5lt55f^ <3 5lat5W f3mit55 33 I 3l$El $ 1» 3y3 a fiw%5T3 4 3t«ft5J3 5133 3P3 
5J1%3 31?3 5Jl3l3m3 C3l3l?rl33 I 

(i) 511%m3 F1^ 31 Fl^ 33^5 35 ml 5 ! 33, 3t4S(^B 5jr3l33 55 C3f 5 ! C3MMlft)5 31 f5f5 33, 

5m M^ThJi 55 5m i 4uno 3 (s) -4 2Li 2 o (s) + 4N02® + 03 (g) 

(3) 4.3-ia mtm3 5ji%m fi^ 33 45 4551 51^ 4 33 5iiUiu'i 533133^5 3^i*«^c3 
1^f5 53C5 3im 311 514 4 33 5jf?mm3 313^5 f3mtf55 33 31l 
2NaN0 3 (s) -4 2NaN0 2 (s) +Oa (g) 

(5) 43-IIA ml33^C33 33151333^33 F1^ 3C5 3 455 I 353R 4 33 5JT&T33 3131 3l43|ltP 
533133 (N0 2 -) mf 3 ! C31313lt35 33 I 5m ®m*l 4 31^1^5 533133 RWI&5 33 I 

2Ca (N0 3 ) 2 (s) -4 2CaO (s) + 4N0 2 + Ojtg) 
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3*t- ia e34-iiA calaa^saa aaraa 




(*0 4l4wl>a^cad 4iaaa^t 8 44aiat laftam 4tofc anit4 3 *i-ia 44 4*umj 413 m 4tot> 

4tn 2 fcatc*t w Rwifeu aa at i f4$ faftata 4tot; $4tca laftata «rair^ e 4rta ^it^witc's 
toifa® aa 1 <pi<i c t li + 'siiijc'is 41413 caft aeara 4a *t*rt4f4 arst caf% aa i 4t$ 4ft amt co^~ 
4iac*m catatama cafa at ?1 wi Li 2 co344 4t4444f sta am 4at,4rca aacet totf^ aa i 
Li 2 CQj(s) -4 Li 2 O (s) + COjIg) 

43$a$tca «|4 -iia cataa^caa ftaarsp? 4iftraa amt 4i4wi> 4taa 4fa4 c*namtft4 aca 

'4l v Ma4l J[t4 m, '41$. ^t-ILA 44 < Pl^c*l'C'Q v 4lC*t Rt<jll«r'o a.Cil ^I'gs 44t^5e C0 2 4 

414*14 44 I 

MC0 3 (s) -4 MO(s) + ca 2 y [ M = Be, Mg. Ca. Sr. Ba ] 

BeC0 3 (s) -4 BeO(s) + CQzlg) 

MgC0 3 (s) -4 MgCHs) +C02(g) __ 

Jja-IA e ^-ILA *0^?I 41<HC5fl 4tW4H ^44t 8 ta1%g.4Tftm4 4^4 4l4wU 4U1W* 
caiaiamom 4iat*t maa 4iaa44t % aa i (i) at’t-iA cataaspaa a^fttacaa at^ am 44 444 
^QSfJI 4T4t 4T^TP 4TCHS4 4T C’llalsltfl'i <nn's ’ilw 41; 4|^ 'slc.'is 5'sk*t 

tolfe^ 44 »Tt I 14^ 'fQ 4l4tCiW Li + 4RH 44 444 bltffafttf 494T 4C^e 4T4 5T^ 44^ C4ft 

ajsaia 4t 4i4t*il> 4t?H^4 4 v oUi R^'s at C’liaiaifii'o 4ca ca, 4t £eica ftcatf^4 aa i 

(a) <*t-iiA calaa^caa 4jf5raa 3 $ 444 *mr$4 wtffaftft aeata 4tat 4i<wU »ihww awft 
at cihisifti'© 4ca, 4ca ^1 wa 4i4wfcn^. \B'Sic*i Picaifa'a aa 1 caaa, 

MgC0 3 (s) -4 MgO(s) + C02(g) 

CaC0 3 (s) -4 Cao (s) + COatg) 

(o) 41 am asjfttataa ar4ta 44 <jic^, 41 4rmaac4 44 4a fa^4 at c’lhiaiEi'a 44C4 area 1 
44t $ca 44 $ toa to areat am. 44 $ 4rftmcaa 4t4ta arc? 1 ^jjaatt ^a-iiA asfttaaaipaa 
4T4ta Pma»>j ' s matft aro? 4ai 4tcaa amt 4f^ca5 4mcaa caiamiaa 4am 4a4t 44 $ 4 a 4341 ft 
4ta 1 

414la 8 Be 2+ < Mg 2+ < Ca 2+ < Sr 2+ < Ba 2+ 
ca wiaiaa 4a4t 8 Be 2+ > Mg 2 - > Ca 2 - > Sr 2 - > Ba 2 - 
^sati 4 ft sa^jiRv* ca Beco 3 411 a aacsca 4t^tf4^a aca. Mgco 3 4 m cRa ftt^t t^iftrfta 
4at 44ira ansc4 ai^4 Baco 3 aacRa caf% aca 1 sf^4R4 caat aia ca, 4 

aa 4tofta ftcai^a 4i-iai4i fta^a, at ^*rta®^ asaiaa srata 4ca 1 
BeC0 3 = 100°C, MgC0 3 = 350°C. CaC0 3 = 547°C, SrC0 3 = 778°C, BaC0 3 , = 998° CI 


i csSftorsT -4s< 3 t*m^ 

Diagonal Relationship of the Elements 

a^ra ai#m f^fta fa%^ spaa cftaa^caa a 4 44 t st*^ ctoa CRa aaaff ^fta 
4 tcaa 4 tatoa ctoa atca 4^ cararftoca 4 ato ctoa arta area 4 fa 44 a faa war 
am 1 4 3ft atoa arar camtffa 4awrttaa 3ft ctoa artfa ai^«uc4 ctom 4<4*»r^ aca 1 caaa. 
ft#a sh-ia 4 a cata u 4a area 4 ^m a^m^f ^a-iiA 4a cata Mg 4a ad acaft apjai 
caar am 1 43 ^^ 5 Tca Be 4 a area ai 4 a«. b 4 a area si 4a ac< ai^aj acac^ 1 4tcaac4 l^tinjca 
caatcaiaai 

—» ia iia iiia iva 


aa *rtm 
oa a4m 


Li Be B ^ 

N \ N 

Na Mg 


C 

Si 


?! 4! 41W (^)-<\V 
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(Li'SMg; Be« Al; B « Si) v£Bf * 

(i) 2 Sift £BfT?t rfffam *m\ c $ <pRI<plfa '58 I 

Li* = 0.068 nm WMg 2 * = 0.078 ran. ; Be 2 * = 0.034nm ^ Al 3+ = 0.050nm 
(5) Hft 2 '5TW<J , ami%RJ e t *1^01 m 4t5R5|ftI CW, Li 9 Mg 43 W 

'Sfra^ftSH *t% WJW 520 kJmol' 1 9 738 kJmoH I Be 9 A1 43 W 'aiUl^iWt 11 tft 
899 kJmol- 1 « 578 kJmol' 1 I 

(vs) Tgffo * «nv<f*V5| 2 WR 'sftc, *rt<faj ^ I CW Li 9 Mg 43 ^ft«. 

^RT^ppvsm mR <HIs>cn 1.0 9 1.2 I Be 9 A1 43 1.5 9 1.5 I 

(8) MlsPw blt«Stfl 3*T^ 2 'ilC'ld '=(I«R < P blC^td 3»F$ 4lfcjj4tft I 

(<t) cHHl(i^s*t 2 'olc t is C < lM9<w e t ,| p*j's| am *RR 581 


bvia*bvi> | 8-si<P C*n C«1fl M (BS>i 

Principal Sources of some s-block Elements 
s-?^ c*ft*pi^5 ' s i4k Tm <T5 *9 <n^5 ' 3 t5fs Rft3 i si^ftc® ^mft^ c^Hijca 

sttc 5 ? i sn«s cmferm, atrf^mt, TjjwwPmm 9 <wi*iPmiii <mhPh[S 53 aform $ 3 i*fc 5 f«tj i 

^c<m fcamr^m -y&m v& ww ^-c-niftum 2.4%, aUiPmm 2.35%, 
vjMtHPmm 2.35% 9 ^miftsra 3.25% 1 4 ariR ftam R 3 fl> 33^ cqtora Sftfas scm 1 
(*) CTlftniwa 2 wiftaiwi topra ^«ij ftnrra aft* swr * 

(b)3*R*& (Rock salt) 2 NaCl 

(5) ftft R* Intern (Chili salt petre) 2 NaN0 3 

(vs)aTttijR (Natron) 2 Na 2 C0 3 .H 2 0 

(8) c8I3Wi (Borax) 2 Na 2 B 4 O7.10H 2 O 

(a) aStftflRvfl $<r 2 aft* srr 5C* 2 

OOftasiSP (Sylvite) 2 KC1 

W^te (Saltpetre) 2 KN0 3 

(vs) *RHt*n$R (Camalllte) 2 KC1. MgCl 2 .6H 2 0. 


(8) CT»ppim (Felspar) 

( <t) ■•wHtX'C (Kaenite) 

(a) ajiacaPwiw* fcw 


2 KjO. A1 2 Qj. 6Si0 2 . 
2 Mg SQ 4 . KC 1. 3H 2 0. 
aft*a^5 5C* 2 


(i) 

(Magnesite) 

* MgCO a 


(Dolomite) 

2 MgC0 3 . CaC0 3 

(vs)fttas$D 

(Keserite) 

2 MgS0 4 .H 2 0. 

(8)an?Hi*i^ 

(Carnallite) 

2 KC1. MgCl 2 .6H 2 0 


(Epsomite) 

2 MgS0 4 .7H 2 0. 

(fe) 4JRI$S 

(Kaenite) 

2 MgS04. KC1. 3H a O. 

h) anaia^ 

(Asbestos) 

2 Mg3Ca(SI0 3 ) 4 . 

(v) $*pR aa*t 

(Epson Salt) 

2 MgS0 4 .7H 2 0 


(b)^rr*im 

(Lime stone) 

2 CaC0 3 [ -STT^r *\m 

(5) 'aoH^l^al^.U 

(Anhydrite) 

2 CaS0 4 

(vs) I^PTR 

(Gypsum) 

2 CaS0 4 .2H 2 0 

(8) WTRI^P 

(Dolomite) 

8 CflCOg. 

(<t) CffBWBl 

(Fluorspar) 

2 CaF 2 

(vs») 

(Phosphorite) 

8 Ca 3 (P0 4 ) 2 
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^tft-IA <3 HA CaTI*iRSJT^J cqTc«m f^t^TRT 

Colour of the Flame of Compounds of Group-IA and DA Metals 

s- ?ir <n^a GFRit® 4 i< i t j i*i 5 . srtwt f*fRR fonSt R*ffN f*NR toPtfJpjRP 

i v t«5taMics >r rtj e ^ < sTR rp^r c^Hc.*? *ftp HCl-ifl Rt?r ^rpr rH 

f^wm toi rmr CTt*ffl> tSrtft rpsr gfri^w *tfa c f® ^ i f*tRra (s^jicr rpsr gfrt$c®?j 
RP 5R RR*t ^3*$ ^C ®1 «llc»ll51 'Ofl«>t CTlfW I ^5aR iiRI ^CRRfljR S’OT vB^l'o RR I 4 

*Fpm rrr Iwtf^ta rr i nra £ rrr foca rtcr ^*r rtcrr 

frlRl R^RtR ^TRR R«RR RPTOT <R '8R5TR5I ftRR M CRRT C*R I 4 R*f RRT RRR RRR RT RP5R 
c4l*iw j i«.c® •iHi'j <wi m i *j4cPs 'PtRt ’iSl^t ^c*! i 


Rlaft ^fr.vs 8^R-IA* IIA<flR RtRRRtlRRtat^R^I 


Cf^t 


■ptRR R< (Rtf% CRTR CRRt) 

5)5 IA 

t5f5?TR, 

LI 

*tl*l, Rl , l^lC' , '8Jl R*t 

(bright crimson) 


Wll'bilR, 

Na 

5«^*i CRRT^t ^55 

(bright golden yellow) 


Rl^tpRR, 

K 

CR^fR 

(violet) 



Rb 

RtRCF CR’JPt 

(red-violet) 


ftftRIR, 

Cs 

%I 

(blue) 

5)5-11 A 

4JWPRW, 

Ca 

t^5?I RTR RR R<f (R5Rtft) 

(brick red) 


^•iPmR, 

Sr 

^RRR.Urtr 

(crimson) 


CR%R, 

Ba 

R?[Sf 

(yellowish green) 




R (Be) « »uM(.*iPi*)R (Mg) f^RR CRIR r 5 Rt?t RT I Be P Mg •BTRT^fft’N 


^•mihrpsim ’fiji^w wra ft&fitoiw m\ $c*h\5r ^iw rt^> rtcr i ^ ihcrh wta 
f^RR ®^*R5 <kiC*i '©kns RiRt^RT RRCRR ^c»i<p5»i $ t o'ss Rf^P^GT $^)'o RTT RT I R^fR Be 3 * 'Q Mg 3 * 
ifl? CRRR VftlCtts $t* 145 H RlRt 'fH f*tRR ^TftRR Pltffa} CRtfte Rtf Rt RWPlRItf C¥tR R^ 


^jPJ» ^T Rt I 


s-^rp **T^£?i f*m 

Industrial Production of s-block Metals and some of their Compounds 
CP) KV% f^RPIRlRtf * CRlffetfR RR s- tftPtf CtflR I s- tftRtf RRTTRJ RT^a tP5 

CRlffcatCtfa RPier'JtRI RR RRftR dfo | s ct CRTR RTfCR (M) PW*H RtfffS RCR ^STOTtf Rf»P5 
'PRf^ (RtC*R 'PHR5P Retll^'f <MW I CWt, 


M + + er ->M, C<PR, Na + + er —> Na 

M 2+ + 2e~ ->M, OPR, Ca 2+ + 2er —» Ca 

^ s-^s arnppJjRjJ 'SR^TR ^c, dW I I l Rp JPlftW ^TOR «^Rt W»R 
^^‘SSR Rl^ «tt^R C^R *Rt^ C*T*R ^?^*5 Tt^R Rt CO *IJPf TRt VR 

C*T*R Na a O ^RRt W RtWWRRtR Ro t fiPft RRR ^Wt RtW Rtl 4RRtaj 
R«tlS e t •“PRfeus s-SlC^Sl Rt^pi^CP R*«Pl‘R R?n ^RSR I C%*R ^>jRC 4 l«t^R ijR*l6P *R) 

Rcd<l e t W5 RR I 

>R *n^a cinwa r% br*rp f^R*t R?rcn rhwr® rt®r rrirr *t R<c^ RfagtRR 
RRR RertRvs RRI ’PR R51RTI 

NaCl (s) + H 2 O(0 Na + (aq) + Cl" (aq) + H + (aq)+ OH~(aq) 

H + (aq)+e- —> 2 ^ 2 ®: E° = OOOV 


Na + (aq) + e" —> Na(s); E° = -2.7 14 V 

<Rt3$ RRR RRPR CTOI H + -<*R ftRffiPT ^«WR (Rt fWR«t ttRRlfi VS Rt^P l UW ) RR I 
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* I Catfoto 2 TStfca 


2 aisto *wfto fttfros wi(fe{iisi tora«t aror 3 s i wr 

tojww catfeam to^ « totctoc® GFifaa *tna 3 a i 

NaClfl) —> Na + (!) + CH!) 

TOJWtrotol?«r 2 Na + (Z) + e - —> Na (l) 

TOJWW 3ft3«t 2 2C\~(l) —» Cl 2 (g) + 2e- 

Naci-4? *mrw 8i 5 °c i 4T5 toararo MiteM *n^ (>j£Stobp 883°c) 3i*t^ to 
3lcs> I '415. NaCl 43 TOW ijW CaCl 2 Pi Pi's ‘wW 600°C '$1 v tTO4t3 NaCl 43 ft’lPi'o 'os«i 

33 I TOC*T fsFs;j a^faTO *J3 33 I 4 Pi*'©s TOiaMI <^l*l 31TO ^3 3J33ITO I 4 f*W*t ^RJTOtaa 5 

•to i m toroana catfoaro to^ catfcam c^iatto srta aga«tta ctoIStow* amroa 

t 3H 15 mm (Hg) ] aws 1 TO? I 

*lwffea a^ro 2 croroa Ma 4TOft tTO^ catfeata c*iai^ (42%) « ^jmPniw c#mi$wmi 
( 58%) 4TOfl> ta^M lTO3 ■toPsc'i 600°C W1TO4I3 tot ’Hlc*ll 33 I 4TOff> *f$ <3 StTOTO 

TOTOftt TOtfa TOTCTO5 ftMM UJTO7P3 % C«W Wttod fto SW*t aTOWT «(W I 4$ TOIWkH<P 
isi*i ncs ^sl<pls *1^ CTO313 *11'* ^pJ IWl\s* Piste's ^l©r s*ts I 

•wWIcvss 4^11! TJTTOTO3 


Cl - *^3 CTO^PlWd tnaro 



<31^313 


toa TOW I® 


^TOTOia 
j TO333 
sm Ic3lv5 
9 tf^P$ 
f<WJ 


3t3WJ TO^s *?CS 3TTO 33 I 4 uls»*ils $*W NaCl « CaCb 

4TOfi> TO$3 3W, C33 CTOtoa 4 

*n$*t to aito ctonfaa ^ tosh ^rot 3 a i 
dlrfPl'Wfl 43fl> TO? TOfTOffo I> I 4HIC^ 

TO IMIcws fB*TC3 3tTO 33 I 43 C'S'SS f^E3 
Cl 2 *IJP! (TO3 531 « 

4JIWIt»s 3TOWTW 'SI3 | 6fl1*i «rtw, C^T 
WWfr® CTlftllR qjHH i mm to '5TTO3^ 

C3U5 to nroi i 4 ^e, toro crotroi to«tt ^rasrif^i 
to arof^s 3 tow 35]k«tto 5 croton 
TO?r tot%5 to crotoa «n^«. 

33 I ^1sRc«P %IC*ll(.w C?t?It^® TO1TO Wlf^S 
to TOTO CTOt 33 I ffeg ife.i s *tf*RS NaCl cm OTlfe3PI «fT5?r tom l 

'af^ Rc-Jo't t>*lIs TOTO CTO3I3 ! 5n^ < PS ^Icss 4s*rD aa Pics TO5^1 NaCl C3t*t s>cs ’(Pi's f3!R*t3 
nf3TO*t 43^ 3NI 33 I TO13 2#3lf? ^RP^'UIW W?1 431 4^t ^<5, ftoTO C3TOf& 3T3 i 333 ^^3 
«toi 

C3lP)»flTO 3T^'3to c t 2 CTOtot <to ^ WW l Pn*W tol 3TOT 331 
'crofttoarjw3i^c® « attototal? to i 3sia s t— 

(i) crofeata toj tosto a&3 toarj aoaro 4to 3rgrs 3tto 3133 atofC33 aw torn 

"to Na 2 0®^ 3W, TO TOtTO3 aW to3TO NaOH 4 TO3TO5 33 I 3C3 NaOH TO^3 COj 
43 aw toaro Na 2 C0 3 3WI Na TO^ 3 i 3t^5 3tTO TO3 TO I 

4Na + O 2 -* 2Na a O ; NaaO + HaO-> 2NaOH 


2NaOH + COz - > Na 2 C0 3 + H 2 0 

(it) caitoa TOto* aito 3 tto 4 fl» TO% aw aaasw toro aw NaOH ana a h 2 nna 
§<5,3^ to I TOt Na TO^ alto TOTO TO3 TO I 4 33 3^3C«t fTOto gTOTO Ctotfato TOTO Na 

ii'jc^ aw> c i *pst 331 

2Na + 2H z O - > 2NaOH + H 2 
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3*1- IAO Sfl-IIA ?RITH 'JAi 

i c®Ttffe?rm «rr^?r ^ara^m 

Uses of Sodium 

b i caafa-^taifis anft-aa ra c5Sr-$aT$a cro, Pb(c 2 H 5 ) 4 caifarta aja^ 

an i [>*i1t> ^h^»i upIjii^ *0 caifenro-cn® a^aws Rl^ia ’ s n*rrc 3 i sp^o <wii 2] 

4 C 2 H 5 CI + 4Na.Pb- ¥ Pb(C 2 H 5 ) 4 + 4NaCl + 3 Pb 

*i a€ta a%nt»it ^ca g^ataj cw, Ui^ciJRaw (Ti), fat^tftnra (Zr), 

(W) f^mw aia^s an I Iftll TiCl 4 + 4Na- ¥ Ti + 4NaCl ] 

«i OTffeam awa«ii^, carsini^s, wifoaivi nrnRTt® ^snft a^f£ a^ catfemn are^s an i 
si a%nffit^erisj^%ata015,^faraamaa^%gar a^w 1 
<t 1 afoan nt^-awa a^w (cw cntfonra ajramra, Na.Hg) Na m^nTa^a an1 
to I C<1HfeTH, «UMWI$»I a^f% cnttta* atft ^ a^TS I 

ai caatSa aftann £ara cnW n, s, x $anft ante a^nra a^la-ww Na‘rr?,njna'aani 
b" 1 ^sta alnataa atanwfaa tifsca c^il»«i»i <u<j^,'® an1 
*1 flarc aaia catfarwa stnrea an 1 

bo I Cai?R <3 ftPwa ftaFPW (fl?i aoiw ^311 

b'to.-b St> | vpfa^vjs c^rpSTS ^ yn»w s 

Manufacture of Caustic Soda : Electrolysis of Brine 

j wifeiiw cjpmft® at amj ana (Naci) <mi at? «r#n ga«w gtta nsa 1 ^ ga?t Naci 
caitfcnw 'atna « GFi?nt® ' s fBH ^ca an1 iiwt aw aifts f^»t fatmfa® an 1 cnna, 

NaCl (aq) - ¥ Na + (aq) + Cl - (aq) 

H 2 0 (1) . H + (aq) + OH"(aq) 

NaCl-4a nrfta gain Na + . C1-, H + <iw OH" a^TH «fW I NaCl 43 *11? **ftn gaW ^<5, 
aaift® wi gata Safa^s wp catfenra ama (Na + ) « attcgWR 'atna (H + ) arwiro atf* 
an; h + 4n farina faaa caft aenta arwre care tm&n ana aw RetiRu an «iw h 2 arrca 
atlas* an 1gfon oh" auiwu'^iam cf «n*i«a. aaattst awa cafa ^em ariwtrs oh - 
at?ia at ci” at?H w ci 2 ana^ca ^ ^ i 

arww faama * 2H + (aq) + 2e" - ¥ h 2 (g) 

_—_ - rCV _ 

amaw wraa s 2d (aq) - > ci 2 (g) + 2e 

aawrobji aac5 g^a wiawiw afiw Na + ama « oh- araa aww NaOH t<s,ag jp i 

Na + (aq) + OH"(aq) -> NaOH (aq) 

a^»ct i ^ afaaim a^m aa arwtt® $c*tg ci 2 ana <«at arwiro $<wg NaOH gaa 
ajmras atarc^ catena c^iar^ (Naci) « caif%?rm (Nacio) ^ aw i wi 

NaOH aara atB i 

2NaOH (aq) + Cl 2 (aq) NaCl (aq) + NaCIO (aq) + H 2 0 U) 
aaF?j ana s NaOH ^a aa^n c?na a^ia aai Rc*i<i Rcaaj cata caaa caaaa cara 
arwns « arwi^a aa^aa c«w arpp^a aaacaa ^lrnsFia ar atfr amt ^aa aw afar as i 
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i*iwwii a4*ii i c*i*i*h o*ic*i wtcans fec^ic^ <*i^n> PiPPo afag u-^Wwm ana 
amp i iat wrcam <?mra arcat osm>iim top 44ft w 'sijmw^-h ismtaro at atft am? i 
<?mra fcacjis to c«mp stw$e mmtn&^ca ^*iimi amp i *rot atstto f*5a fato -aWS 
tA$c*pia Stke* star i u-*ra tmtat « atoa «nrt mam a^p i [to * 



ft® i'b.^ S W»l*H OTCT «?Pta Ptret I 

5’iI^slC’l »y^n> SfWf W aic<p I W Pksi R*J/a NaCl gaa cat*t <mI ^ | 4at, <afl> 
^Ta *i»i*i PiP14> c'ic'sc'i atat ^8 I 'itsHd c*ic"is 'ift> aai?lF® 'ol'jia ^TtW 

^CS mf^<i, SPITS ^l*Ft Wit SS I ^5^‘S, t>h*llfl ^TTW ’TW T>Jt?iWJ Sftaa W tot l^'G 5t*RT Wit S3 I 
c5tc*i* wto i Naci gaa toa mrca «r;ww>5wa to to ^to.mamss ^sg arcat 
c%cs i gaiaa ^rca sTOamss ^rasta ss i wt NaCi-^a tossa atu i 
'suiwrc® cawroiat ci- am $wa$a ato ami canto Sang as ^ u-awra to an to caa sen 
ata i Na + 'q *nf*T afrg wprcatoa cs^sa to smcare® cto, wrcams stotwn mn (to 
cac*?) sea H 2 hiim nl^nm sa ^a*. 41 >tq u-^rccaa afeaa ^awa tofn an 1%ca caa sa 1 
gamta sto*to wan (oh-) ctoara wan (Na + )-^a wza sea NaOH Sang *a 1 $ang 
NaOH gaa aarcatcsa to aia caa sea cnena Pi cm we*t ■af^s aa >4a*. aaa aa aa <aan caca 5 
NaOH gaa caa ^ca P)ca *j^**p ^ca 415*1 4P$<p camt Z'sQ < wi aa 1 

aatcatcM afea f^Ja al^tnaat *wi aa 1 v ®1'»^, afaat^ gaa aaa aic^ <aai f^gj^ aatca C4H 

atata a*ca at 1 '®i^i a<fia t^ggcarc® ^ta aw NaOH c^ afUwa snc*’q ^ atataj a^t 1 

toat t NaCl (aq) -» Na + (aq) + Cl" (aq); H 2 0(Q ^ H + (aq) + OH - (aq) 

SfW^ «IJIMIW> Wtan i 2C1" (aq) > Cl 2 (g) + 2e- 

aatcatc® toaa * 2H + (aq) + 2e- > h 2 (g) 

asmatc®a waca t Na + (aq) + OH" (aq) ——» NaOH (aq) 
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b'b.b Sfc.b i cttotot ntsrmf^ «r*f 

Properties of NaOH 

(i) 8 C^THBT (NaOH) >4Wfi> W I '®T$ RR>j] 'Q '3S*T$f '!WT^C'5{J 

’TTW NaOH P&$ilii *R*t <5 *1lPi §<5,*!*^ i 

NaOH + HC1 —» NaCl + H 2 0 12NaOH + S0 2 —» Na 2 S0 3 + H 2 0 

2NaOH + CQ 2 Na 2 C 03 + H 2 0 12NaOH + S0 3 —» Na 2 S0 4 + H a O 

(*) SJTMlWW^IA. fafolll 8 %5*1 <3 *1^ tpm g^*f ^JICTIWM GFTfsft ’tIPT 5TO1 

cmfeara opiatt®, CTtfeara (Naoci) ®R*t« *nPi $<8*13 *a1 « «n? 

NaOH mn Cl 2 *1JP1 5PHT aETC»l WlfibilUl QFHft®, CTlffcilW OFTOT5 (NaC10 3 ) »R«t « *tlf^ $<8fl3 
*SI 

^ NaOH ^ 8 NaOH (aq) + Cl 2 (g NaCl(aq) + NaOCl(aq) + H 2 O(0 

« m? NaOH ^ 8 6NaOH(conc) + 3 Cl 2 (g)— % 5NaCl(aq) + NaC10 3 (aq) + 3H 2 Ott) 
(o) •Mcifl Pif^jj Pilisl 8 

f?) im Wt CT*R CuS0 4 , mm *TC«f CW FeS0 4 , FeCl 3 $3#fa 5^*t NaOH ga«f CTM 

< wc,»i o area *fS 5 1 

CuS0 4 (aq) + 2NaOH(aq) —» Cu(OH) 2 (s) + Na 2 S0 4 (aq) 

FeS0 4 (aq) + 2NaOH(aq) —> Fe(OH) 2 (s) + Na 2 S0 4 (aq) 

FeCl 3 (aq) + 3NaOH(aq) —> Fe(OH) 3 (s) + 3NaCl(aq) 

•iwifc »rnrfit 

R) liw «W*t CTPT ZnS0 4 , •UI^RilW »m OTR A1C1 3 43 IRPl NaOH ga«t foa %3) CTW 
^?TC»I SWCT ^TFTt 3T NaOH 335*13 ’TW Pfoill 3?53 

g^% CTif^im ftraaft «caifcaia •ui^wU wt «*nft aw i 

ZnWPHJ ZnS0 4 (aq) + 2NaOH(aq) —» Zn(OH) 2 (s) + Na 2 S0 4 (aq) 


Zn(OH) 2 (s) + 2NaOH(aq) —» Na 2 Zn0 2 (aq) + 2H 2 Ofo 

OTlfeUTa 

A1*R*R*8 AICl 3 (aq) + 3NaOH(aq) —> Al(OH) 3 (s) + 3NaCl(aq) 

Al(OH) 3 (s) + NaOH(aq) —» NaA10 2 (aq) + 2H 2 0(d 

ctiRijiiv anaftrel? ' 

(*t) Pmols *fa*t C*PR AgN0 3 o aia^lfa *R*t C*PR HgCl 2 O H&C1 2 43 335*t NaOH Sa*t C3W 
^aw a*f^$ ai^sa ^*1$® i 

Ag^R*fR 8 AgN0 3 (aq) + NaOH(aq) —» AgQH(s) + NaN0 3 (aq) 

2 AgOH (s) —> AfoOCs) + H 2 0« 

Hg*R*P!^8 HgCl 2 (aq) + 2NaOH(aq) —> HgO(s) + 2NaCl(aq) + H 2 0(d 

c^rai^ ^ a<f 

HgzCl 2 (aq) + 2NaOH(aq) —» HfeO(s) + 2NaCl(aq) + H 2 O(0 

opwits *pw 





























^8 RTCfft® iIRT?R-STO *131 

Updated Bangla e-books(pdf): www.facebook.com/tanbir.ebooks 

«s>.^ i cmf^rrm ^rr c*rfi5i?r -u^r^ra 

Uses of Caustic Soda 

®f3fc® cm\ Rft 8 ruim% RTftftrj® *i*u i fro c*u$ ®f5$® crtto «mM wp i ftsftft® 

(i) RMM , ®T 5 f$, CTOR <3 WlIttilN W^^rll'U'l; 

(*) croiaftTO -roiTOra a^fac® ; 

(«) njMwtGlw ^ froro® fccRWRTRff g to ; 

( 8 ) wrft, toto f*fi> si^to v tlfl'*pis<p<J c t ®fra } 

(<?) «ui*jPiRiiiwd <*ii$k® ftc*rr«R ®ac® « tots frsftc®; 

(«j) ®mt®TS R« ?v*ftw> « TOT fttOT ^®T Mlt^JJl^TOC® NaOH ^ <311 

lOHlfvkiilaj 4»l4tHl> (NaaCQa) ^*5^ 

Manufacture of NaaCOt) 

cRtftsra *i4«fc 4 -®ft aurm%i stRisft® gsj i ftftg ftw « totirt sjft*r 
STO Rfonw sis?® to i TOij wil^iiw ®i4wk® crtto (Na 2 C 03 ) swi 

CRTfTOR ‘pl^t'iU (Na 2 CQ 3 .10H 2 O) C® TOlftt CR1®f (washing soda) ST ®T*I^ ®TO CRI®t 
srt to i cRiftro ®i$wiB* fttroTOws wrt sto® r*tc® *H% st RTtroiftsf <?m swft <js*® 
TO i 

't'lio STOfe St 'aulWlPlill CRtTO SWfat® CR1TO ST Na a CO^ STOIHH i 

s w si tocti^iii crt®t *N®c® g$s st csiftro gfts$® Naci to nr? gro 
CSC® CRlftTO *l4wl> ST CRUST TO 7 ) S 7 ^® TOT TO I g$R ST ST? NaCl gS«tC® SMCS «IJlWlR«l TOR 
TOT R®J® TOT TO TOt *TC5T iOC® C0 2 *ITPT TOT ®SW 'TOWlftTO <l$®l4wB *q»|g TO I C"fCS 

TOtsiftro si$®rfwl>«c<Hif%iim gfistS® to^tcto rtw ftftro ®cs to gs% wiftsra si$®i4wB 
« nh 4 ci fcsig ®cs 1 TOsftF*® cRtftro <i$®ftwBi® cro® crsto to iso 0 c ®TTOiarra 

TOW 3ifl> Rwll^vs TOS CRt®T TO 7 ) ST RRft CRlftTO 4l4wcl5 (Na 2 C03) TO I 

NH 3 (g) + Ha 0(0 - > NH 4 OH (aq) 

2NH 4 OH (aq) + CO 2 (g) - > (NH 4 ) 2 CQ 3 (aq) + H 2 OW 

(NH 4 ) 2 CC >3 (aq) + CO 2 (g) + H 2 0 U) -» 2 NH 4 HCO 3 (aq) 

NaCl (aq) + NH 4 HC0 3 (aq) -> NaHC0 3 (s) + NH 4 CI (aq) 

2 NaHC 0 3 (s) A ’ 180 °C> Na2CQa (s) + H 2 0 (^ + CO 2 (g) 

•a aftflin nh 3 <ttpt crora <x& toi coa tor ^cto ®tftc® ^ttrtto 

®^tTOC*T TO3?n TOT I CaC0 3 (s) 600 ^ ) CaO (s) + C 02 (g) 

Rfomm s m gi^r (^) TOwifan («o ^tottto i 

<9*n^r?TR^n * TO 7 ® QHI^lfDc*? TOTO^ ' 6 lt , l R'»® TOT RR I CTOR, 

(i) gt^TC® TOWTf^T TOT TO^ffTO't, 

(ii) TOITOlf^ai TOPJ® gitCTO RWJ C0 2 *lftbWH, 

(iii) TOlf^P’® NaHC0 3 -C® *l®gR*T. 

(iv) NaHC0 3 -TO® 7 §lTO e T, 

(v) TOwtfsfert TfrgwR 1 

(i) gi^Rc® TOTTOtf^nn tojt : rttotw T^aRP i <? ®r® « ^totwt to rTto® wfe 

Plf?'® iJT'QTnZTO ^TO CTO^ grtcro TOIT Pic&s IRC® TOTf^® TOTT to 1 ^TOfro® 

tromro ft® cro® nh 3 tor ^to ftt® tort ®rt to i ^fBtc® nh 3 tor gftcro rcri 
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'W.tf 


^ca amreifiaf a^ 3rtS $a*ig ^ea 4 ai 4 ff> Sraattaa Ptoarm^ai 'smwiPiai gaa afoatft 
^Te*na*iT^t a«ata ttmrcaa Piu>s ^tea ^aPi^s »ic®is resa Pcs *tl's*i *nf^ sraif^ ■‘pcs gi^caa 
^aaiaft 40 ° - so°c 4 awt 3a i 

(ID wtCTrf5rcrt '*p*[a co» afobSai * 'suiwiPai a^ att 5 ^ cate aare 
<pisc*ifi>i fr'earcaa ts*ia care Pic&s Pit.*? ftca flw i>mhi *psi ^a i 'aaaPre >re^ aaa *sc**»s Pio 
care co 2 ana $*reaa fare aPbiPrs a*ar an i tenths^ coj ana «uiMift«i^ a^ gtewa 
PiPns atantf arata wi aare 'suicarPteia ate^tetaE fcang an »an* nca *s\ catfwra caaaterea 
area tenant ^ea ^a ga%a caiffenra ate're aa ^ caft caft *>*tf&rea aiaaea (wife 

l 

(U4 awfrre NaHCOa <an *i^3W raare ffrentena wwti gacaa area aasren^n afo® 
NaHC0 3 re ^ahraia Pafrta-^a atetenj ctre 9 i*& n*ca awn aa i, 


.'*•-•••« 


NH 3 n*$s 



. arerfre 
antnfPtoi 

^®re 



na 

- a ncmPte i 


anrei%t 


*rrfn 

*rrfa-^: 


A H V & 


Kir^-S 
A M>* 1 


K-t-J 

* 





* *, 


t 4-? -!> 4 
/ * 'xX r 


s-n-l “’o *a* 

fraE s^ 1 

I Ip io^g^^SfS 


«IC*llf^ 

^co 2 

-afag?® 


-^m 


■ aa 

-■*— <pt4»i 

ans%re 

NaHC0 3 


ftar i'b.'s s ajiwiRjii carca i ftat ^.8 t age® 1>mra arfoftti 
(iv) taiR»aia ate'4i<cnt&a «^l4aa t are NaHC0 3 re \4raata stare iso 0 c 'smw 
'5>^51'!fo ^are lacatfirs a^a 'aat^ catena <?i4ch1> (Na 2 co 3 ), coj 'q PCch *it^re .aa i 
2NaHC0 3 (s) A > Na 2 C0 3 (s) + H 2 0 [i) +C02 (g) 

^*t^ catfeam 99.5% Na 2 co 3 atre 1 s?aa ^re ssnawa (Caco 3 ) 

CQz ^*13 asat aa 1 co 2 ^a arre $*fca srt-$ co 2 re iima aare trema csta't a^at 


aai 






(v) ^mretf^at 3^*rta : NaHco 3 ctre a^aia *ta *tf^s ga^a nh 4 ci, ararai aftarca 
NaHco 3 nh 4 hco 3 <3 f^^*ff?taf^5 Naci gff^$ afre i gaare 'surcari^ai ^a^^ia t^roarca 
caat *flai care srt^s Cao ^a area fafers asea fa>a atar ^ 3^5 ^?a aa 1 , ^rre Picks 
Prf^rna nh 3 « aiataj CO2 ®a*ig aa 1 


5s ^n: m?r («)-% 
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CaO(s) + H 2 0 W -» Ca(OH ) 2 (aq) 

2NH 4 C1 (aq) + Ca(OH) 2 (aq) — 2 NH 3 (g) + CaCl 2 (aq) + 2H a O (g) 

2NaHC0 3 (s) —Na 2 C 03 (s) + H a O @ + CO 2 <g) 

NH 4 HC0 3 (s) —^NFfe^ + CO^ + ^0(4 

4 NH 3 « COz *F*2$WOT WI . 

I CSTtf^rm 
Uses of Sodium Carbonate 

(b) ^rrammTO i c-Hrfvfe-wiM 4i4o>w, w*iPwui ftfaFt iraffcMrofcsTOTO 

<tt CTO TO 3\ ^Tt«rttl«V TO WT I 
A 

Na 2 CQa(s) + Si0 2 (s) ) Na 2 Si0 3 (s) + C0 2 (g) • 

CaC0 3 (s) + Si0 2 (s) CaSi0 3 (s) + COz(g) 

(*) *nft-TO tefaTO i PiPito to wifoiiw *i 4 wfcw to cmfwra Piftwfc 3 t *rtft 

^TF (water glass) WT W I 4fl> cist's TO&s TO, ^5OT v 1lPiC'® I f^l ^TCSTW*!, 'srfjJ 

Piwh<p fafam t vs (fit's Picut Plw iflfft sj^vb WI 

Na 2 COsfs) + Si0 2 (s) Na 2 SiOg(s) + C 0 2 (g) 

(vs) *nPic4 *nrot ^5 wro t *n 1 w wro ^ toh ^ro. ^tro ^mf^raTsr tor « ^itwmPiuiv 
'sililWsl I *RW1HTO C*ilfe*ll»l OTW WOT WT WforP HOTOT W«f¥<5 W I 

Ca 2+ (aq) + C0 3 2 -(aq)- > CaC0 3 (s) 

( 8 ) tot? c*mmr wros OTtlWm 4 h$m 1> (Na 2 co 3 . ioh 2 oj to? «nmr to*? 3T3?T5 w i 
(«) jwuifi* 3 ^t fc<winw * ftfog muiR* m fcwiOT wi^nw 4i4wl> w i 

1 c j nfifc<n»i (i)^rt t*i i f^#i i »i 

NaOCl 

Manufacture of Sodium Chlorate (I) 

wrffciiN ^ftwicronSB croat* (i) f^nr® *H^ro wt w 1 

(i) stow firt^rm Naoci «vim * 

i gt$^ Naci 43 «tt? *?% g3*tro 24°c TOrorra ffom wot cmffeum 
CTO# (I) 3t CTtfarW W I &WT W*fm 3ftOT3 ^<5, ftow WOT WtOTlTO 

Cl 2 wwns *WOT NaOH JPJP&'TO flftjl TO OTtfemi *I$C*IIUMHW> (NaOCl) 
M*if\ w 1 

NaCl w ^ 5 %?, ftc5W*ITO»l 53OT Piculs ftfoni'lOTl ^ 1 

NaCl (aq) —» Na + (aq) + Cl - (aq) 

H 2 0 (0 ^ H + (aq) + OH" (aq) 

WOTtro wm*f * 2 cr —> ci 2 (g) + 2 e- 

WOTtro^TO*! * 2H + +2e- —> H 2 (g) 

WOTtW g^OT i Na + (aq) + OH" (aq) —4 NaOH(aq) 

2NaOH (aq) + Cl 2 (aq) NaOCl(aq) + NaCl (aq) + H 2 O(0 
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(4) canst« ci 2 arm c«m^ Naoci fcsam * 

t cattom to «r% g^c«m w to c&Rr a<ito conform 

5ton3fl5i$? 55 i 4^ ^atfw ctot iptorra wmit® ^agar tow fcato aiw i 

, 2NaOH(aq) + Cl 2 (g) NaCl(aq) + NaOCl(aq) + H 2 0(rj 

mw 4 I$c , 1Ics‘I*iI$<£*i <qj<Rlw 'CTlfosita C?mto55 'spjf5‘fl5 »n i 

CT 5^5 5155^55 ^5J C’Ttf&^m 3 J$(. v H«pMI^GW‘ 4 V T’J%75 ^aMH '551 45 I 'SIMM NaCl 451 
Naoci 45 tot ww 'sitop w»tph atom <355 -jpw ton <?toim 5tofrw r mi$5 mmr 
mmi 

4* t <?Tttom 5tot termite tortarm ^ 7o°c ^atom cafe.totto 5w 

gptwB 'q opmit's ctot ^msto 551 

3NaOCl (s) 72?£) NaClOa (s) + 2NaCl (s) 

4 <pl<ic*t 4fi> t'afss 55^ <d <33,1*1 <p*i(.'8 45 I 4ft 4^f$ *ll^s*ll^l ^155 441 Rfo?) 

^tto ’mu toito 5t5 ormto? tjarato 45 1 

NaOCl (s) -> NaCl (s) + [ 01 

I C JT>fe *lT ai gJ^Crt l CjPUH^cT g * 

Uses of Sodium hypo chlorite 

(i) tog 4*5W* 5*tfm 5mm '5RJ 451 #t5l «j 5f * t ^ toWCtoflW 4torteFl5lte 5J5^5 55/ 
(4) *1 Rat's ^Mtvps 'q»il$>s 5fi&5 4t*1 ^5 ^515 ^4J C5 ^54 (Liquid bleach) ft53f4 

4J4515 ^5155, ^1 , ^F5 10% NaOCl 3441 • 1 

(vs) ^tRl ^p*m ’’ilPlfl 3^*4 k |*)) < P*ii e t 4^ ^t4I44T*T5 f5t4W <u<i3's 55 I a^'0'’k^ QBl ai^vaM 
[Ca(OCl) 2 . CaCl 2 ) 45 4l?to$ $gvs C1*H\C4 4&JIW'wllw«l»i 4l4C4ICS‘Mlte 4J4^5 55 1 
(8) '5toto (H 2 fi-NH 2 ) « toto^eM^IH NaOCl 4J45I5 5Mt 55 I 

((f) 5 5 Mt'BWl 5^5^ TRH5 4IC&t NaOCl 5T5^5 551' 

Ob) 5to5, ^ftl <3W, fifcPlPm 4414515 4lft 4545TC5, 458a«f1*it 4P4FmF5 5W® Cto5TO 
upIwU (I) 4T45^ 55 I 


^vb.^-5. i firffex ^u®vbw -m 5smitom c^pimi Ai^t^icspraiJ^t? 

Ca(OCl)Cl 

Manufacture of Bleaching Powder 

5tf*tf^T5®tW Yll^fbVs '§)<il’^iM<? l^l&\ 'HlSvbltflfl sMIsPi'V 5t5 5®t ^ll*1pial i ( QFtUTt 5t^*ft — 
CJMI^U 45° 45 5?W"5 Ca(OCl)Cl; 45 5C5T 55 5f55TW CaCl 2 5TW* I 

{ am 4o°c ^tasjiarm S's’^s , jsp 5 * 1551*15 5^5j GFtt55 »iji*i om*ii 55w f^f&vai^smmt 

5ji*iPmm gftimt 5itcan3Fmtt5 551 


Ca(OH) 2 (s) + Cl 2 (g) 


40 C 




» Ca(OCl)Cl(S) + H 2 0.(Q 
f|f&^ 


at&bicflfl "to«R 5if s ato5 45 ^ t^mar^ 1 tow^ 55^5 ct 55 mmtmto 
C515IT5,5t5t atf^m ^atotos mf«5 wma 51 ftotsxam mtajw 
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' 5 TOT I 313 Mj lf?)3t1 3^ 3fa®T4fa5 C333 3^ HC1 31 33, H 2 S0 4 43 ^lP3lvi>W> ftffik IlS'sIs 

ci 2 $^3533 i hr ci 2 « *nPw fl&an hci « hoci 4fas $<^13 331 33 **it hoci 

Resiles 313 $<5,3*1 WI33R 'Slfti'wt ?rf®3 35TCfa 3*iPP Brlfito ^13 3*fffa 35Tltf 3TC3I ^B3K 

fifa* iiSvsiw* fts*w fa?n *133 fisi* 31um 3d)1 

2Ca(OCl)Cl(s) + 4H + (aq) -352» 2Ca 2+ (aq) + 2H 2 0(f) + 2Cl 2 (aq) 

Cl 2 (aq) + H-OH(f) - > HCl(aq) + HOCl(aq) 

HOCl(aq) —> HCKaq) + [O] 

3t«3 + [o] —> 

s>3**^v© i s-?r^ c*nt*m ^rrspr -M !>#<*« «r 

Identification of s-block Metal ions- 

(>) OTtfeirm Baffin (Na*) 

(i) ^ * *n? hci <o faff *ffa**m ?nflfam msa 3t«rra 3^rt cilifiJi* *nf*ft3 33133 

^ft33 WI31 1*1313 1?TC3 3fa l3Ml4) ^33 fawt ^fa/ 53 , ^3 *^n 33lft>£5 
(Na + ) fafa^S ^31 

- (U) faRff 3tNl 2 4^ft> 3§tnft3 353T ( C333 NaCl) 4)?! 531 f*rc3 3111 

. 2-3 mL ifttfaRTC 3t$C3t gll l ffiw i wTi. 531 C3t3 33TC3 3ft 3fat 3W|JTOt 3tf?, TO 3^31 3311 Na + 
<3l3l3s! Alfalfa ftf%^5 33 I 

2NaCl(aq) + K^SbaO/faq)-» Na 2 H 2 Sb 2 07(s).+ 2KCl(aq) 

itlftllHI 1l$MI«IJlR>l»IIMl! 3131 31IU31 

(*) ifttftnrm tor pc*) 33flff?ai 

(i) ^ 3fbvt * nm hci- 4 faff 3^31 iiire jiffciin ^sicra wra to i*tc 33 ftws fa3ra 
iro3ft ft3ra <R<jft M 33 , to 3^31 3311 k + <3133 ms citirra 1 

(11) fa^ iffat i 43sft f&$53 3^3 33113 (CW KCl 43) 531 ftS3 43 MSI 5-6 (tfffr 
TOfaftH 4fas « CTO CRlfa3m CH13lft> 31$Bf$C 531 C3T3 3*3! 331 3ft 3^ lUtfaSPI CTOlfa 
3l$5f$ll>3 31tr*3 30£, 3^3 3TJ3I TO K + 43 Alfalfa fafa^S 33 I 

3KCl(aq) + Na 3 [Co(N0 2 ) 6 ](aq) ->K 3 [Co(N0 2 ) e ](s) +.3NaCl(aq) 

cmfeirm c?RTffRtg i ty> ( 'itiftaR c<n^iRHi^fii35 

(va) 3Tl*(CT fa3bl 3033 (Mg 2 *) 1 lRtffjTOt 

(1) ^ •fSt’ft * SR5 331 (C333 MgS0 4 ) 43 3W %1 *ffltaW Na 2 C03 fafaw sti 
3R313 ^^5 WI ^TRT 43t*R 1TQ3t 313 I ^ 3M ^3fills ^13 5^ C^fCt 14M|1» 53*1 

C3I1 ^13 WI31 f*WT3 WT ^ I 31^3 *)jl’k»lPtsN t<phk*I>'5 313 3311 

Mg 2+ 3f33 3T13 C313H3 I 

MgS0 4 (s) + Na 2 C0 3 (s) —MgC0 3 (s) + Na 2 S0 4 (s) 

MgCQ 3 (s) —^MgO(s) +.CC> 2 (g) 
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2Co(N0 3 ) 2 (aq) —2CoO(s) + 4N0 2 (g)+0^ 

CoO(s) + MgO(s) —MgCoO a (s) 

. c»n»n^t 

(U) ftvt gft®** *rg j rt wt (<tpr Mgci 2 ) dm g^«t ftoi 4* top nh 4 ci a^*t 
'g nh 4 oh iph'ctw ^ dCT T5t$Fnf^rra 4 &ini«h «»5 (Na 2 HP0 4 ) *nr ** i 

mwwPmw wwiiRiin wwdJfl ^tm wuri *rre, to wi Mg 2+ 'siiiiMn'$*tffciffc 
I 

MgCl 2 .(aq) + Na 2 HP0 4 (aq) + NH 4 OH(aq)-»Mg(NH 4 )P0 4 (s) + 2NaCl(aq) + H 2 O(0 

.' «««▼*!. 

|(8) (ca 2 *) 

(i) to g *tt? hci-^ f^F smIShw i ®m to -jhwh %*bj 

*RTC*I T*f*fTCJ $iDh 'ST5 TO ^ ^5 , vsc<5 *^Tf *RJ*f Ca 2+ ^l*n C^Wt?f I• 

(U) fov* g wwPnrm *r®T7: c m gro wttpnfarra «h«hc«i'G <?ih ^jwPhiw 

TOprcta toi i £ wwn wtftfN ig^hrj *Pnr hci 4flips i 

CaCl 2 (aq) + NH 4 .OOC-COO;NH 4 (aq) ——»2NH 4 Cl(aq) + Ca(-OOC-COO-)(s) 
m'jiwiRflin <*TOrt> *ji*iPi»n tootC 


Ca(-OOC-COO-) (s) + 2HC1 (aq) - > HOOC-COOH (aq) + CaCl 2 (aq) 

| (e) C^TW TOT (Ba 2 *) TOrean 

(i) to *ffhrt i *ft? hci-j 3 ^ppn »r c t^ tnf&ro 'm«rra to i*u*m %»ra f^wm 
aroaftmnia?5TO*nj4^^f3!>^?i > TOg^nTO e tBa 2+ TOg'^TOCTOnn 

(U) 1*nj g c<wjira groa gro to? m'CiPhjn <2to& (K 2 cro 4 ) ga«t cam ?ro 

^ aria calaara o*iMtfca aagr*a ’TO? i 

BaCl 2 (aq) + K 2 Cr0 4 faq)-»BaCr0 4 (s) + 2KCl(aq) 

a*trea«t 



O ^n-iA ritrop * araf*to$ afcft nfaaa s«m dn*ifl» j^-ia cam i <$wa am ^ 

rcftqgiciM anSto) faftam, pnftsra, rflJiPww, sfafeara, ftftfam « yrnfoam i to at^s 
aataa i maa wierj'ii ?roa Swain foro aa ns 1 1 waa trija a^c*m ?ro bft to 

IW^TR, "Jit '3(luR-9 -MW ,p tTC<51 ^5?^ ^5tW?T Wtll't ^??ITT + 1 I . 

O «[*mia (^pnp 1 9 ifro ^ri^tus Mm* f^ftn wfafc ^ j^-iia (w Mm 
^ c^mpr, ^rwwPmw,' wffemi« oifeym i vt i tnnw 

^®Tf I 'olt'is wI'bjj'oI 5.c°t 2*1 f<H)M ns 2 J WR ^ $<.®ij«i URlt 

*TH •' 3 (IjjPi < p t'sfs I ^fiJlK 'olciil WRI*t ^lt?tn +2 I 

O s <s ’R ct1®t MSpsksr, 'siftrceH « ciFif^Tra mx fflm ^ta 

« c#mi^ <5^ ^11 >a^dM ^t?if^i *nf^ ^ ~*m *ji^^ 

'Sld'ttiw ^ ^rtswr^s « *um i 
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O 4 ja-iiA ar^aga aitoiiioiH, WrwH « opttai ?nw fafeat 

ana aarnnn ansa attstt®, 'aattt's « cwit® ana i 4 wH wR* i atfta *nw *a 
at^a Rfo*ii*i ai^a artss^ttsF 'o h 2 tS'Wg aa; ^®w <5 ^ta .'sl^'®! via af^a Rf^ata c®wi i 

O ^-iia cfarcgrcaa aww®« attearttwa gram * qa-iiA wtaagcaa Wwt&a gram 
ai^a ataatnftas m?an ^Paa atw 5ta am i araarnft^ a?art ^Paa aica ^ aa ^mwrta •utfDa *1% 'Q 
atte^ara ^aamPt &swt 51a am 1 *m®a a%a ^aam attc^am ^amPt g^sa caw ata 
atsam ^rmwttta gmFst ^aw® 5m am 1 aaafat^ <4 aa ai^a attsarttwa gtarst att$a atantnf^a 
aw ^Paa ana aic^ 1 >4 aa c®wa c^gztg ntagtnfa^ gsajt *jPaa ana artflJa afo 'q attesam 
>aaataPt 51a am, ^®w 4'c^c3t anf^a al^ gaj’sa’sna 51a atsam ai^a atts^ttwa gtar^r ^Pa am 1 
O t^a-iA « iia cataagnaa atttf® « mmwt i ftfaura ai^fe qa-iA 

wtaagwa aitctfC $wa lawrfsr® aw «n^a aitfrifP <3 Oj $<wg ana 1 ta%rm « ga-iLA wlaagtsa 
aititfG $ma fWt%® aw *n^ aant®, mftflWR Wqji i tfr « o 2 $«ag ana 1 <a-iA wtaagwa 
anf&ma <£& ^a^p bi^tafn® asam mmt wrhhws aw® caiaiaifa'* aw ana at, wi wi 
saWw'ftwtfW an at 1 ^a-iiA cataa^caa asj®mw g^'^a^ F®t amaa ^T?n aitamaw aw® 
camta#® am^$ ana, mtt ’®twa .attd® fiwtftw aw nr$a aaat^ ®<wg ana 1 ftfanm anaw 
>4W ma w 4 tmas ^a ca® atarnaa ww li + amwa f®? aa^ wfti W li + wm amamaw 
aw® caMsiPb ana 1 <pc*i li + amwa *iJtdJt> Pn<jil^r'® aw ai^a ®^a^ ana 1 
«<wt W^?rm aj^s ga-iA ^a amnaj wtaagwa antwe Sma ItwtfW ^a at <aai 
ftftam's ^a-iiA <fla wlaagwa ante 5 ® ^na f^wtf^^ aw *n^a 'Q CQj ^w 1 



h 1 (^) ga-iA wtaag^.®t ’It ? ^twa stwiwa twa®a taana « atataa twa®a ftarta wa 1 
W) twa®a faarnaa t%%w ga-LA. c®wa 8® ana oste « atamfaas »r 4 arwt ^a 1 
(at w ai^ cw t*n*i»jc»iica> aat w ? amataft^p awit ^Paa atw ^pta at^agwa, ataatnft^ 
.anat 4 'Qam%aaa%’ft^wataaf^ 5 ^i^ramnami tar. cat. ^000] 

^ 1 w ^a-iiAwtaaga^t’It ?waastwnamtwa$attana«atataatwa®aftanawa 1 
W) twa®a taamaa t%%w ga-iiA wtaagwa- 8® ^w cst^ a^ « aptmfaa a< aitairt am 1 
o 1 fla-iA >aa atw ^a-iiA wtaagwa atai 8® ana at^aj«taargaj ®wa am 1 
s 1 (a*) ^a r iiA wta^igwa aatitwa ana atfaa fafamt a%a*taa wa 1 
(a) 3a -iia wtaa^wa atawn^a gram aaa^t artan am 1 
(*f) ?ta-iiA wtaa^sa atteWsagwa gtar$t aawaitatt ^a 1 

<t 1 '(as) yt-iA'osia-iLAcataag waat tt®t®amtaaw artart asai ’ _ 

(a) $i-ia ^a wtaagwa artd® ®wa fawtfi^s aw aitSitrt afaa® aa 1 fa^ Pt%m 
atti ®5 at^a amttw afa*M aa 1 ^a <piaa anatt 'aa 1 
(a) Prftam atteSB at^s ga-iA wtaagwa attti® ®^na fWtfW aw arsa attjtt® ®aag 
^w, sta-iiA wt»mgwa aitdJU ^na tawtfW ^ *n^a aatt® ®aag ana 1 <aa. 
anana^Qi 
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3pt- IA O *J3-IIA OTftPnpS 33133 


'bob 


'b i (3) spt-iA <3 iia <n4wU>i4t^ wfa 3mm 331 

(3) BeC0 3 , MgC0 3> CaC0 3 , SrC0 3 « BaC0 3 43 ftt3RR 3313C4 100°, 350°, 

547°, 778° 'Q 998°C I 4 3l3Ml(43 33^33 31133 3*3 I 
4 I (3) C3t1ft3l3 « v fl>lPl<(l*( 43 3C3 ^<SP13 313 « <?T3 I 

(3) C*lll'&3l*l ft**Pl*H 33143? 

(*t) 3JMMfft*lR « < EJ|g| fo3ra^43 %3ft 3C3 ^<!3R3 « ?TCC33 C*ft I 
VI (3 s ) 3l$*l ^ 14*1 C3C3 (Rl'bl 'Q CI2ftfa ft4*fffit33 'of\j)?, Rc?ft*t *l3lf^3 3*f*T1 ft's I 

[ft. C31. 4oob-, 4obbift £31. 4ooV, 4obb;^*. C3T. ^ooV, 4obo;31. £3t. 4obb, kook-, 
3. C3t. 4ooV t 4obb, 4obo; 3. £31. 4ooV, 4obb;1ft. C3t. 4oo1r, 4obbj ft. £31. 4oofcl 

(3) C*il\blsl sft 3J3413 Sca3 33 I __ [ 1ft. £31. 4oo® ] 

^ I (3) 3tt3 ^ t? 33 F5 “W^5 3t$3 C3t3 C^TTOT 3TP[ 3t £311^313 3l4wtf3 ftl3 §4314*33 
^3|ftftiftfc3134 <?I3 I [3.C3. *ooMooii5.fl.*ooV*ooii^ai. toMohhi 

3T. CTT. 4ooV; II. (3. $oo1, ^oioi ft. C3. ^oob, ^obi; 3. £3. ^ool, }oob; ft. £3. }obo] 
(3) £31ft 3J13 3t Na 2 C0 3 -43 8ft 3J34I3 §*?T3 33 I 

bo I (3 s ) (Tflfemsj (SPRsft (I) 31 Cft1§3l3 41^31^131^133 ftw SvilHWH ftfiMIlW <?I3 I 43 

8ft 3J34I3 5ca3 33I 

(3) ftrfk 4t§ft3 3t C4t1§3t3 GFfaft (I) 43 RQ33 (33 I 43 ftsWR ft*3t (331 1ft. £31. 4ooV; 

£31. 4obb;3. £31. 4obo;3. £3t. 4obo[ • 


b I 


41 


(^r-fasw g) 
^ ■=== 


'«H 'O ' s =n5«Tf3pT 3S3Tf%f^F3* 

«T*t 


(b) 3Tl3jt 3*3 * 


(3) S^-IA 43 ( (333 £4tf§313*3 ) 313 31^5 331 43 £33? 

[ft. £3t. 4ooV, 4obb; 1ft. £31. 4004; 31. £31. 4ooi[ 
(3) Ca £3 '^ < ®3F13 31^ 33t 33 £335l £31. 4ooV; 5. £31. 4ooV; 3. £31. 4oo4; ft. £31. 4obo] 
(3) s-33 C3l3 33CO 331? '»lcis ^133 3?3Tt +1 3331 + 2 3T 1^13 £33 ?[3.3.4oo4i3. (3. ^ooV] 
^33t, $3-IA 43 TTO 3T5 « ^3-llA 43 33^13 31^3 W133-3t3TT ft«J (3*3 ? [3. C3T. 4oo4 ] 
(3) 4^-IIA 43 31^3^33 ^13^333 3% 5^3-IA 43 31^3^33 313^333 31^3 313 ft*ft 43 
C33? 

(») ^3-IIA-3T^3 43 3T3%J*33 3% 3C33T J[3-IA 43 3TJ3 43 313^3*33 3% 3^33 (ftfft 
C33 ? __ __ 

(3) Ne 43 b3 3T3%P33 3^ 2080 kJ 335 43t tC333j3 ftftJIPft Na* 43 43 313^333 
•1% 43 ft*[t33 CbCil’Q C3fft, 4564 kJ 43 C33 ? 

(4) 313 3T^pi^C43 3^3J Cs 31^ 333, 33T33 3^3 C33 ? 

(3) 313 3I'$3 ?3fftftj C33 I 




3tC33 C33 S (3) 33 3ft 

(3) ftfft >lftFftl3 
(3) ftft ftftt3 

(3) ^UKSH 
(«) C3I3T3I 

(5)3I33M^ 

(4) *1)13 0*1*11 
m 'bWRlIU 
(3) t35R 333 


[5. C3T. 4obb] 
03*5. C3t. 4ooV; C3t. 4oob)] 
[5. C3T. 4ooi;3t. C3T. 4obo] 
[%. C3I. 4obb;3. C3t. 4oo3, 4oo^j 
[3. C3t. 4obo ] 
[ ft. (3. 4ooV; \ C3. }ooh; *1. (3. ^oob; 
3. £3. }oob, 4obb; f. C3. 4oob, 4ooV; ft; (3. 4oobs 5. (3. 4obol 


[ ft. C3. 4ooV; 5. (3. 4ooV, 4obb; C3. ^ooli C3. ^oob;3. C3. ^ool, 4obo| 

[ C3f. 4ooV ] 
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(<#)ft*ftTa [5T. Cat. *ooh>;ft. Cat. aoo4;^f. Cat. ^oo<6, aobb; 

5. Cat. aoo4, aobo;at. Cat. aqbbja. Cat. Aobo, aobb;ft. Cat. abbo] 
§) cffta^rta ' 

(i) 

05) stata *ta*t (ft. cat. \oo*i f. cat. ^obo i 

(t>) ^rm ftfijvea [ a. cat. aotxfj 

(«0 ftffc *n««m ■ n>t. cat. aobb ; a. cat. * 00 * ] 

(a*) gjtfift 4g«tt»lft « A&CUjIH [ft. Cat. *obb[ 

(*0 *CTTfift v£)g«ft*tft 'Q *.l5.wj*lh t«Hc 7 ls gMjv&lfl (5*ta ^t Stata STSfg ? 

Be(OH ) 2 *ftftC$ Ca(OH) 2 *ftftff 5 gafta Ca*t ? |^. Cat. Aooh; a. Cat. *obb ; 

ft. Cat. ^obo;a. Cat. ^obb;a. Cat. AooV;at. Cat. ^ootrl 
MW»1>pw 'S'Q’*$ ^C®! aa i 

W (b) UNO 3 (bj KNO 3 (vs) Mg(N 0 3 ) 2 . [ 5 . CSt. boob, ^obo; fit. CSt. bool;S. CCboob, boob; S. CSt. boob | 
(*) (i) Li 2 C 03 (*) Na 2 C 0 3 (vs) MgC 0 3 

(a) Na 2 O Ca ftwtaa m fa'etlla's ac3 (TftftaTa aTga ®r»s<i aa ca*i ? 

W) catftamaiaft ajaata <?w 1 

(a) ftat *lffara *lt? HCl aiaataaataacaa? [BT. Cat. *oo4,*obb;^. Cat. ^oo^ooh.; 
ft. Cat.Aook, ^obb?a. Cat. ^00V;5. Cat. ^oofcj at. Cat. ^OOV, ^obo; a,Cat*-^©oH 


(M) f*Wt ’lilWlfl Na; Ca, Ba *53 *R*t ^t stata a^f ^jR> ‘pcs ? 

(*t) Mg 4a aa*t MgS0 4 ftNT WH a^f ^jR> <pcs at w*i ? 

(a) sftta -nlsiRcvo a*f ^acvs ^t ?• $Tl«b<H'ia arWTf are l [Ft. CSl. booi; f. CS1. booh 

F. Wt. koo^, ^oiii ft. ftl. ioot, ^obo^. OH. ^OObrj^.WI. ^oob, -i.obbj St. CSt. \oob, ^obbjft. CSt. \oob | 
ii) ft%m « ^iwwftfiitiM 1 

ftftata 'i?l4fl c t ^ w ° 

(b) Mg <3 Ca N 2 ‘bJ? c<JHc«p 9 ftft7$ C*tt*t ^4*1 ^ft5? 

[ 5 . C^T. ^obb; ^t. CTt. ^ooV; Cat. ^oboj at. Cat. ^ 00 ^; ft. Cat. ^Obb] 
(■bj Mg 3 N 2 (s) + H 2 0(0 —> ? F. (a. boob; ft. CSt. bootr, boob;a. (St. boobs; ?. ca. boob) 

pit. cat. ^oo^i 
[a. cat. ^obo] 
ta. cat. $.oov&>; a. cat. ^obo] 


[ft. ca. boob;-F. ca. boob; ft. Ca. boob] 
(b) ^tsra <pw NaOH-v^a ^ta gac*ta aica ci 2 -v^a ^aaft^ft^at a^ftt ^a i[ cat. ^obb] 

^rtaa » H i fr+a «t 

(as) gaca catftam 'ataa (Na + ) ft^ca a*at aa? [ f. cat. -booi; a. cat. ^obo; 

ft. cat. ^ooV; a. cat. ■b.oo'tjat. cat. ^obo;ft. cat. ^obb] 
(a) gat«t a^tftata artaa (K + ) ft^caaat^asataa? 

(a) gaca aitacaftata vat?ia (Mg 2+ ) fa^ca aars ■aat aa ? 

(a) gaca aataftata (Ca 2+ ) t^ca aans asat aa? if. cat. boob : s.cat. boio ; a.cat. bobM 

($) gaca caftam anaa (Ba 2+ ) ft^ca *ftr? a^at aa ? 




(vs) AgN0 3 (aq) + NaOH(aq) 

( 8 ) AICI 3 (aq) + NaOH(aq) 

(<?) NaOH(aq) + Cl 2 (g) 

(Vb) NaOH(aq) + Cl 2 (g) 

(*») NaOH (aq) + S0 2 (g| 

W Ca(OH) 2 (s) + Cl 2 (g) 


? 

? 


25 C v 


^ ? 
70°C ) ? 

-» ? 


40 °C 


» ? 
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apt- ia « gg-iiA dlgg^ ggrag 




er^ 


ffc-ffom Q 3jsM^)*i ^ttorr^f fif^l j) 

i i s-g^cgtggjjggrj i wo cwi Be «n$ gift* gw ftftgt ^ gt i ^-ia gi'pnpgg 
«l»R1^ 29°C—180°C om^-IIA gi^R* WW 714°C—1280°C 4* TOJ «TW I gi^S #W 
*n^ < r"K*m ?5*1?I Pi'£«*)) »i | ^®l-IA c*ilc'm gjgg® dl*1 gg , NaCl, NaOH *8 Na 2 CC >3 I 4ffig 

ctM git 1 ? cgw fcggm w gg i 

W s-s*>* wl*i t 4 s«p^® ^*1 ^1 f i 

(’i) 8 *?Hw?i *m g’gg ^•ic,'» ggi ? s-s^^j $, 7 i «n^jj gwj Li gi^pi *ii '®4 g**R glfo 

COC34 Be 4ft *PP1—ftlWJT ft*ft I ^ 

(*t) ^*t-i a grpgjgFP gtw?« gifts® uigt gm % ^t gmroftg5 ftfongg gjigit i 

4 P?g g|'g[sg gorgdil 8 *l^f gftwg #t ? « 

(g) 8^t*w gc® git*? ? git*? cgs® cgtef-^Ji^ sj^fftsg Tjgftfe ^SI^h-h*, wt i 

-i»ii'»<pfld ^ii-*p«*ii g^faig Na 2 co 3 gjgggi ^ w*? > gngrt wi 8 

I s-?V$J TRI gl'jJ’iVt '^'®J'« *ite* 7 l I Sj^fts® 4 RTT ,a (l«R < p ctH CW? cseWlt'*, ^ltc*?t *9 

*?I*IW^C*I gftS5 «IW I ^t*H? fc5ft?® ‘Ppt'V C*?T51 git*? C*f^ 8^11*?*? W g® I 
gs® qg- da jbj *tf Be 4?!-niA ^ ai gn^a gw wx* ftg c*?gt gra I 

W ^it<wj ftgt ’iSl'f I ’ft? i 

(g) '=ii«f^v CTt»t gifts® gft^ g«gia ’■rtf #t ? Ca(OH) 2 gifts® ggftg, Be(OH) 2 gifts® ^jjgfta 
W*1 ; ^jnjt i ^ 

(*t) "SIT®, g<mi g|<fts® g«g* ggs® ’ft g^lT fcgigjW W I ftftilW <pl4c*it « 

^itfcgtic* iooo°c 4 8 s *<5 ^ grtf « 

(g) 8^*w ^®, git*? ww g*Pfa c*n^t- nfitil'h c*w i c*i*i*h www p?wg ftu 

- w ^ca C*IC® ^11^311 8 

o i ti?i ^ ftc«t *Krm 5 rt?rf«t?i ?if^ ‘*t^tu ^ ®ti i ii rw 7 i *n?w*ift^ ®TP i ?T^ *rtni , rs' 5 TC® 

1 ^ 5 ^ i ^®it ▼ra«n^p? 7 p ' 3 r®]^ gfinj 4 jg<. diw *it*? i ctW 5 ?^® 

’URc'si , 's>H^ 9 P<iR»“ji^i i "him* ^ib ^'oQt'A ^js^.'b Tigging ^itc *?8 c^rrsi 8 ^,'Hif^'i 

^ git*? cflw i 

W ■®i«*ii^ suit's g®i ? , c? i 

W «n^s rtl*wvt *iiPlw g®thi ®u c^?i giw i 

(*t) 8 J?) , 1 <p ' 5 JU®, C’TW 9 UPT ^ c*n I 

(g) g^®, Na a O03 ^tc*i ttwiftw g» *?tj caCOa ^®Tc*t ftwiftr® gg i <ag ^wf 

tOwiw grwt gw i *ii wtm Na a cos « Feso 4 f8v^® ^ g^t 

gfwm egg i ^ s 

81 ' a uic*jiRui cgr®i g’gfar® git*? ege®* cgi^i-gjpj ^gtgg wt gg i >a ttfi? gtegfe^ Rw* 
8^h®fl» OTegi gg t 

(i) ^n*im -=-»a (s)+ B(g) 




# 


?t gi wir (i7)-vo 
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4«8 


(11) + NH 3 (g) + B (g) + H a O (0-->NaHCQ 3 (s)+ f?(aq) 


(111) NaHCOa (s) X(s) + ? (g) + ? (g) 

R) tVI'll'l i 

(a) ^taa atfac® CQj arm amat <wu.»i caco 3 **a i caco 3 « aifaa £ 
ftjJFf CQa ’Ol-n oh*il *imBaa aa w*i: <uHjI ^a I ^ 

(«t) fc^Rpea^ aRiafo* caa i «a foa aftaamraamffc fol&iRtaia 
amaa'a^araT'a i « 

(a) Pictm ftfoaia anart ma i 8 

(1) MgS0 4 « Na 2 COj >fla fljJMW aafc 4**il« at^ (Bvw ^aca SfT^S macaaw * <tt\ 

whrt mat aa i 

(u) Naci-^a m*itoaata a&tftam aftcatmjiftcviwi;gaacammataai 
(in) Baci 2 -«aa gataafrftaro amCT&gaa cam mataai 




MCQ: rntam a$Pi<i&Pi st$ (simple mcq) : wr « 


> 1 

s-ar?* ai^r 




R) K 

(a) ai 

(a) Fe 

*1 

wiiiTJ mta arjf 




PP) Na 

(a)Ca 

(a) Be 

«l 

wiaffc ^*ia arjr 




PP) A1 

POCa 

(a) Na 

81 

caiffeaia apjcm TOma mat aa- 



pp) caafaa 

(aj ammcn 

pt) wonRea 

ei 

f"Nt t^tlfonN , R < t c^l*} SWfiff ^ ^jl$ 

meat 


PP) 

pt) % 

(aj camffi^a 

4)1 

f*Nt *lSt^m Ca-^Rft wi*t 2 RBJ ^ ^cn f 


PP) 

cm) ^aam 

(a) tc 5 a w at 

*n 

40°C <a Cl 2 

arm dmhi <wjc*i frsajj aat 


pp) fifaaitotacatocuci pt)caci 2 

(a) Ca(OCl) 2 

VI 

aac*(Na + mtaa aafamaca aiaya aa- 



POCr 
(a) Mg 

(a) k 
( a) aiPtw 

P) 1 fl f T 

(a) 

(a)CaO 


. RJKaHaSbaCVaaa, PO ^(^04^ (a) CoROaJa 3aa (a) AgNo 3 gaa 
*1 cmm *il^c« minora ma *ja ■***£« ft«nr<p ^ca aiay® aat. 

(m) NaaCQj (^ NaCl (a) NaOH (a) NaCIO 

io 1 fi>l*\ MtfttJtcaa aca ? 

(*) KM0 3 (a) NaNO a PD CaF 2 (a) KC1 


All e-books & Software : www.tanbircox.blogspot.com 




ibl 

yal 
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*0l 


*i I 

**l 

*3 I 

*81 


i I 


35-IA « 35-IIA <$1*1*131** JWHR 


'hot 


C^RTW-iiR} c < p|*lft» *C* ? 

PP) Na 2 B 4 O 7 . 10 H 2 O ( 5 ) Na 2 C 03 .H 2 0 ( 5 ) MgCO a (*I) CaS 0 4 

fttiom uPiRif^* 1 wi*ilT> ? 

m NaNO a («) Ca(N 0 3 ) 2 PO KN 0 3 PI) K 2 CC^ 


WNaaCOj-HaO («) MgS 0 4 . 7 H 2 0 («t) CaS 0 4 . 2 H 2 0 

OPBP'IIW* C’FHft *C* ? 

PP) CaF 2 pi) NaF ( 5 ) KF 

ftmra *iPic«w c^kHJ *c* ? 

pP) CaCOa.MgC 0 3 PO CaS 0 4 • (*t) CaS 0 4 . 2 H 2 0 

2*1* *1**1 *1*1 ’Iww C^WICTT 

PP) Na 2 SO 4 . 10 H 2 O PO Na 2 C 0 ^. 10 H 2 0 («l) ZnSO 4 . 10 H 2 O 
i il5'»ksfl *i'n<p'o wl^It *j* ? 

m Na 2 CQj.H 2 0 pt) MgS 0 4 .H 2 0 ( 5 ) CaS 0 4 

WHbl* *w.w *t* ? 

pP) Na 2 CQj.l 0 H 2 O («) Na 2 C 0 3 ..H 2 0 ( 5 ) NaHCOi, 

SPfci* ^* -hjiQji **tt 5 c*Kfl>w <*i*iimi **? 

pP) CaC 0 4 . 2 H 2 0 pi) (CaS 0 4 ) 2 H 2 0 ( 5 ) CaS 0 4 

t*PR *1< W* ? 

PP) Na 2 CO 3 . 10 H 2 O pi) CuS 0 4 .. 5 H 2 0 (*l) MgS 0 4 7 H 2 0 
<•*[•( flJjlPltiJ 1 ! *1 wwiiPit'is *£*J *1’w , r e t *■+! *5t 

m Na, .K, Rb pi) Na. Mg,Al (*t) Cs,K,Cu, 

Piws ctf) *i*t*t* ^jpnrH *'®*1* *1**1 *%* 5**1 
pp) KMn 0 4 . KC 1 pi) KMn 0 4 Na 2 Ci 0 4 (*0 CuS 0 4 
c*l* *i*t*i* ^ 1 * g**t *u? 


pi) CaC 0 3 .MgC 0 3 
PO KC 1 

pi) CaS 0 4 H 2 0 
PO MgCOa 
PO Ca(OCl)Cl 
PO CaCOa 
TO C11SO4 
PI) MgS0 4 
PO Li. Be. Mg 
PI) FeCl 3 


PP) Na 2 COa .CuS0 4 pt) Na2C0 3 ..NaCl («l) Na 2 C0 3 Na 3 P0 4 (*) ZnCl 2 . NaCl 
C**PH C’ICPI R«1*C*1 ^C*t <u<^« **- c5^ 

W^tf***? po JHit'oa *iat (<i) 2if&iN <^ 1 *) 

«t- i MCQtfW^nrmt* i I ^, * I ^, *> I *, 8 I 5, tf I *1, W* I.IIP.H?, il *. 
iol*. ii I i*l 5, *8 1 *, i8l*s, ifrl 2, i'bl 2^i*l 2, iVI iil*t, 
*ol*t, *il^, **l«t, *«l2, *8 HI 

CitC** ^ y 1l 1 'M WT *11- 

(i) NaOH (U) Cl 2 (ill) Na 2 CQ 3 

m (i) « (ii) 


PO (i). (ii) * (iii) 


(*t) (iii) 


PI) 0) « (U) 







TOTOffa TTOtTH-TOTO *131 
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^ I dllwnh m'JW TOTTOTO CPl*! '»d*l ^ TOM ? 

(i) TOC#R (ii) C*ldH (ill) CTO$H 

TOHft ? 

to) (i), (U) «(in) to (ii) «(in) to a) 9 (iii) to) ft) «(ii) 

«l vn-ni-ftTO h3)-+IiI 

(1) Na-*R*t (11) Ca-Wt (ill) Mg- *R*t 

TO) (1) 9 (11) (TO (11) « (ill) TO) ((1) 9111) TO (l) , (11) « dll) 

81 mftro Pict>fl wpi wt^cm g?%i ? 

(i) tots m’js’rowt (ii) ca-'an’R »rot (in) NH4-»m^ 

W(l)«(U) TO (1) 9 (ill) TO) (U) « (HI) TO (i), (ll) '9(111) 

<t i dfhi^Hii^jw mft ctotoh ^imp® — 

(1) Ca(OCl)Cl (11) Cla mPI (111) S0 2 TOTO (lv) NaCl grot 

TOIlfe t 

TO) (1) 9 (11) TO (11) « (ill) TO (1) 9 (111) TO (1), (ii) 9 (ill) 

^ i ia mror mm wHfl> - 

(i) tortopsto m, an sro «««%««(fowsm *im, am >#ttoi mn 

TOPjfl) <nl2i«P ^TO — 

TO) (1), (m 9 (ill) TO (1) 9 (11) TO (U) 9 (111) TO (1), 9 (ill) 

*i i ’Hint's muR* crfl*ifl> m toTOH* 

(i) miflTO 3RTO*ift an «awif*r, an) mrifcWCTs «itoi«m $*ia 

TO) (1) 9 (U) TO (l) 9 (iii) TO (ii) 9 (ill) TO (l). (11) 9 (111) 

v i tobwi^ m 2+ toth mronsi topj ctH ’lin to, ^gi toth- 
(i) toito^ mf*t, (ii) m + TOncroi ■'jP^'9 ftmm, 

(111) IvoIti TOTI^TOil*! ft's*] TO5Ttf*TO, 
j i(5<p ^ - 

TO) (1) 9 (ii) To (ii) 9 (ill) TO (i) 9 (ill) TO (i). (11) 9 (ill) 

i I ^TOTOl ftmn Na + TOTH CTOTO^t ^FTO; 4fl 

(1) CTOf^TTRTOl ^5 TOTT^TOn't f^, (11) Na + TOTTITOJ 'STOFim ^ &*> 

fcfas Ten, (ii) % ^ckvSch^ 'srtoh TOm ftfofrro *f% *rf^ro 575 - 590 

run 4TITOW TOW I 

m&a* — 

TO) (1) (11) 9 (iii) (TO (i) 9 (in’ (TO (ii) 9 (ill) TO) (i) 9 (iii) 
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35- LA « 3*t-IIA 


'IWA 


(i) Mg® + *«tcbi ^wm c^rt?, (u> f^wra g*f cim gra *n, 
dii) cntfas f5fw*t tjifth ^rr^rra afoMu vr* i 
c^i^FD ■ > il5 < p 4.W — 

(*) (i) « (ii) W (i) « (111) fl) 0) (11) « (ill) (3) (li)u (ill) 

«t-4 Mcg<aa$*inrt*rt: i i 5 , 41 *,«i ^,. 8 1 5 , <n *,%i a i n n, j»i*t, ioi v\ 
«-vs MCg : ^sri%5 vsMjfcffe* g$Pl<lb$) fit} (Situation Set MCQ) 


i I 


(vs) 


(8) 


Fitm S^ID <TC^I ilFft (i) »R 'Q (4) »R $9< TTt^ I 31^ PlutVW CTt'bl, 
W>lGil, c-nlI»«N ^WIWMlSC « cm\ '3TPT W ^ i $«5ff^5 *I*|J PtaCrwi « 

(i) (7TM '^JPl $4*11^ <u^'» ^*1 - 

(*) afa, h 2 ,co 2 wgt^, NHg.^nm, 

« 3$5, CO, CaO, (g) gt^, NaHCOg, NH4CI 

( 4 ) gt^pra fac{i<w ^tg ^HiPi'o shiaFis* *ihic^ c^its awr^i - 

(I) NaOH, NaOCl gjg^s ftar, 

(II) fafiK *nfe®ig ^<sr)|iici Ci 2 *0P! <J<^.'4 ^g, 

(iii) gt*t 'Q *pi gc*t Naoci gjg^ ^g» 

C4i*jf5 ^cg - 

(*) (1) * (11) W) (1) « (ill) (*l) (il) « (ill) (3) (1), (11) « (111) 

35 ia m + «mR 3*111 a m 2+ ^! & 5g et% «mrt*w 

liWft *R*t *9 < plst*l)5 *ntMs f¥W) Rl«j| Wt *IIU I 4I<5 *tffaT 9 

(?mH! afbmi <n ^[’s] aomt tot gg i 4 fc^ag* 1%%* fta («) vx * (8) at aqg 

$TOaT9 l 

Pk.i>si c^t*j R13»«ifi> *nj ? 

W 4L1N0 3 —> 2Ll z O + 4 NOz + O 2 W) 2NaNO a -4 2NaNOi + O2 

C\' 

(*t) 2Ca(N0 3 ) 2 -4 2Ca (N0 2 ) 2 + O2 (3) CaCO a -4 CaO + COa 

Rct>s l 

(1) MgC0 3 -4 MgO + CO2, (li) 2Co(N0 3 )2 

(III) MgO + CoO —> MgCo0 2 

WW * (11) W (1). (11) « (ill) (*1) (i) « (ill) 

V9 MCQ <a?rfc*iP!t*tt * i I c>) «1, (^o Vi 41 (o) a, VS I (8) * 


C? r 


,0 

2CoO + 4NO2 + O2 

x^' 


(^) (11) * (111) 













r 

a 

a 


g*i-mA« ^»t-ivA CTtre^Rjt reran 

L 

y 

m 

< 

CHEMISTRY OF GROUP-IIIA AND GROUP-IVA ELEMENTS 


8 

© ^n-IIIA « Sja-IVA ^laH^Cre $«R, 05\5 « «rf; 

© B, Al, C. Si « Pb-^ 'Stg <3 «r4 ; 

© rertkfta fajfaren«'reafafreta ar^tremre; 

© B, Al, c<3 Si-^(3 s mit^ ,5 n^%^ < t,«fra e f'5R35lt i 
© ^1, lafrre, «rlt*lft*lli| <3 faftretCd <mld I 


h^.h I ^PT^I 

Introduction 

*rtm arafta p-srea reft spaa aw aaa ijft 3a re *a-niA ret ga-ivA i sf%ft spa <?ft 
<pt#i cata 'sire i s^a-niA re c<i«H re arej, rej sft cala re rej i wre re?t ream cata (ai, Ga, 
In, Tl) 'olcis so p 'sisWGlead ^casjj'i n^R ^Csl M 3+ 'atre aim <psM are I raint -reWsrl rereo 

nRrc® are i s-«idf<Gia caw reft tcaa^a aifli p-reftGrw wnarafas re retfanft sp 2 am 
«isRGh ^cs i '©leas cara^)« retwraa atan + 3 re i 

qa-rvA re «fafa<M re aiat^ wnrfftaia 'atfanj «hj *ft re (Sn, Pb) i 
^a-ivA catnasjcre aw $aa caw fare ftw aat^ care a$*rr§ (at cafttaws) <3 encre farea 
care <j 5 at^a Gnftrftj aaRta ’pft are $cks i qa-ivA rePaa aw retw^t a « 8 are arre i 
aakaa 2s '»wWBi»i care reft treaSa aria 2 p 'aalaGica ^arcrat^s are reft sp 3 area-'siafaGia 
^st'o atre i ^an ^tkaa caia^l s re i ^a-iVA fkre ftws catena aaar^a arana ^Faa aica 
s-aaftftrea tcna$n \aa (ns 2 ) uses p-refftien maraa nan ret aarei^m ^frere atai at*$ 
re i 'san ^a-rvA re ftere catnap ^rrea $a atana csre * rea* ^a aareranst sMa are i 
4 aa catena s-refifttena tenatga ^aa amrea wwrw 'reaa Piftn-fre errea (inert-pair 
effect) ret re i ntfafttw «gc^a near ai arj ^ikeai G^fare, Pita^a <3 wtrfPmm cafa-^sreta 
^ca t 5 ^ facaa ^ftaa aiaa a*arei 4 aarrre retaa^re a^Tala, ai ar^ ftarn, Ta^a si 
retaa^pre'rent®, realms a i area'atcafFat ret re i 



>3 v*ltH4l f^THJP=T 

Group -IDA Elements and their Electronic Configuration 


aiaf^re ^a- iiia aw cala 'are i at«ii caiaa (Boron, B) re 

'aarj; atf% cata*par *n^ reaa-'anaftfaata (Aluminium, ad, artfaata (Gallium, Ga), tafreta 
(indium, in) 4atajT%ia (Thallium, Ti) i ^a-iiiA ^a calaa^cre tca^a Irena faa^a ? 


B(5) = Is 2 2s 2 2p J 


Al(l3) = Is 2 2s 2 2p 6 3b 2 3P 1 


Ga(31) = Is 2 2s 2 2p 6 3s 2 3p 6 3d 10 4s 2 4p x 
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5 t*t- IIIA « 35 -IVA aaUR feab 

In( 49 ) = Is 2 2 s 2 2 p 6 3 s 2 3 p 6 3 d 10 4 s 2 4 p 6 4 d 10 5 ** Bp 1 

Tl( 81 ) = Is 2 2 s 2 2 P 6 3 s 2 3 p 6 3 d 10 4 s 2 4 p 6 4 d 10 4 P 4 5 s* 5 p® 5d 10 G# 2 Gp 1 

$c*i4$h Rmjiw war am ca, fla-niA 4a caT*pp{caa ifo*6ca tc*m$a 

ns 2 np' I caiaa aP?T Sft-IIIA 4a 'aimHj aa CTta a*l I 

^ h-v® i ^r-niA c«n*PT^c3*3T cdhff «r*f 

Physical Properties of Group -IHA Elements 

S-3PP ^*FIH ^t-niA 4a CVl’PT^RS at4J al'J'IJ ^a I ft CM at»ll*ft(.'» 4.^“ 
IIIA >45 c'5l's atf StiH 4sl 4*11 4 *ilsPl(Jft OT4t *1151, a<arf ^f*^(a *1IW 

(i) c*n«id^t^*i a*T^, (^) »t»iwl5l aJiaM? 'S (o) 4Jiai4 alc'y 1 fo^'awjhj C'ol'o ^c4* caam 4 

J jH4> aishlft < *'a| *(▼ ^at am at I 


> yt-niA 4a tfta a m aa^mffrcStea^i 


cite (4a^aa) 

B 

—351 — 

Ga 

In 

T1 

i 1 *naaT*tRaa<?tn(Z) t 

5 

13 

31 

49 

81 

\ 1 il<wMR<p ^a (^ t 

10.82 

26.982 

69.72 

114.76 

204.37 

4 1 a»^ ( 20 °C) anaaiaita (gem -3 ) * 

2.34 

2.70 

5.91 

7.31 

11.85 

8 1 »I*H)W (°C) t 

2230 

660 

298 

157 

303 

<t 1 (°c) * 

2550 

2270 

2070 

1450 

1457 

'b 1 *naat t tRa anaR (nm)» 

0.O8O 

0.125 

0.126 

0.150 

0.155 

<» 1 'aiafta amn< M 3+ (nm; s 

O .020 

0.050 

0.062 

0.081 

0.095 

V | 'srta%>a*t *f% (kJmol' 1 ) * 






ia «na^lt^a*t (ia ip)» 

800 

578 

579 

558 

589 

*a 'ana^a*a*t (^a ip) j 

2515 

1882 

2083 

1879 

2032 

oa 'ata^aan * 1 % («a ip) * 

3792 

2844 

306 

279 

297 

b 1 afia«t <si 4 *fT * 

+3 

+3 

+ 1.+3 

+ 1.+3 

+ 1.+3 

io 1 awiy^&i i 

2 

1.5 

1.6 

1.7 

1.8 

(8) am t ^a-niA 4a d 

n»pppaa aria *a *tf?Pr! 

'sffarj caw arja 1 

^W; caaa y 


t*n*i C4RH 3*1 'S’tai'J I IJ’IC'si ^Iw, I 4a *i^ww( ^’ic'O^HJc'o a lift aaat*^ 

*l5P»TOBI atW ^ ata 44^ a 1 ? ^Wlwwi 4lilt»il *tfca ^CaI wlii a*fi«i 441 44 4441W 


t* (223o°c) 1 taiawa aa *a dla 'an^faftam *ro sr*i i ftf ai «ox aaaSf c^ppjtr 
TO atf 5*1 4t C*ft4 C44 ft .4.1*1 C*lC5iCH. I 44 4l4*t s JK44 ‘•fSI Al ^I'j 1 ft'flj d-4^ 

O^kia 44 Ga, In « T! C4t4 I d-tt*I4^rPPijRS ^•HRI s-$t*l4]H 4tat ftfcftlllCTa 'ail^W C5It*f W 
aa®i 1 ai ai^a CTWrst Sta^Ucis *wa*T^t*T5i caft 44*. ansa am aka 4at 'aft*psa aama i 
d-*#n $l*14djd s-«l4ftfcl*l $Caa$ca4 ^HIH 'aftam '3TTf^ 4TW I ^ Al C4W T1 44 ftw 
TO *T^ ft^JJl 3[ta am 1 4t>t '9||4ld ^ftaa aa'Q af*W am^foaa Hl^u MM (Al 'flu 578 kJ, Ga 

4a 579 kj) c«fwcTO*rmiAi «fP 5 ?ismt*tR m- 1 . 66 V; wi ai» n^'apsre* i&ii^ eura 
4»irt 4m ■ar«it< ai «n^ ■anp ^Riwwa *rrw RRnn ^a ^ 4 ^ RRr ^sa 

(ai 2 c^) fcsR a>ca 1 4 4iac*t ai ♦fl'j ^asn*^ aa *n 44^ayi ara^® aa i 

(tf) wta*r >rr*trr t ^-iiia 4a c#p^a ^c»i*p5h wm ^a %ar#t a^n^a* 'To m 3+ 
<ni' 9 *trca i vsitia aRy^ca *rt»^ *^f area i ^ 'siwa «na*t +3 aa 1 
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i<\-8 i csrts'T’T^c^r Trrnirrf^r^ «r*f 

Chemical Properties of Group-IHA Elements 

(i) ^?T5t I <*t-IIIA ftfa 5 *! «1TP1 ' S TC*WT fo# ^ I ^ 

*Tt4la«t (TTT^t 3 1 4 TOffc 1 lfts 3E5Tt®R ^5; 4 « IIIA 

calces *ifl | sf^5*fC^ C4ls*l ’JflVM 4^*H ^jR> 1 ®W 1 T 

nt^n'tf^s *rcajT <jf^ *ttw *ttw ^ spaa c#P*ra caW*i»(M. H's^i ^r*f *na i 

(tO cto*t Km sr^fe : g^t-iiiA <tfft*ia caram ^staa M& tmfrt m*ia kzk «rt^p 

^Ijii (M 3+ ) aa ^tl»s ^®ta bl^^i '=d«c.*m *TfW ^ 4r«tr^ 'od«c»is OT &sa 

Pi$Q»«lc»m ataWCT Wl'Sfftt ^ta I W! W4I 1 ® C^Wd *T® '^p® c*1l*ll?H 1 

mm'siroa a^ apt, ^ps crniaas arc? iflataamf) fcaprfcj 'afta* jwi «rm i caaa aif 3 
«IHlflto rfw, A1C1 3 *RC4f#l AlBr 3 , A1I 3 'af^P *tf^nc*t TOHft I art AI 2 O 3 
, A1C1 3 , AlBr 3 , AII 3 «ll$fol!lR« aa I 

(«) wwitroa epffe: sjft-niA i<m arei wa ma $ma wnarm artfa® aca am 
auntf (m 2 Qj) *a 1 caiaa w^^ata >sa war#! «i*i$« ufat 'auiiflFtaw mfts-'aa 
aka mft«p Km «tW7w <aa 'a^p® aacat#) alpaa ame ate? i 

^®t$ ai 2 c^ J5w?f} '3i»uhj am metes ^jj|« 1 B 2 O 3 aammtS® aaataasa^f i^rca B 2 Oa 
^Isc^s *11W Rftfjl ^PtS wfcltsIwiTJ *ia4 t'ofjl ^CS I A1 2 C% TRR *9 as $'sc^s *IIW Rlinl ^Cs 
i$ai 'qHihj am ^pnai aisa aw ftftai aw uiataaa m s 

aj^W » BaQj (s) + 2NaOH(aq) -> 2NaBOa (aq) + HaCKt) 

K^CK i A1 2 Qj(s) + 2NaOH(aq) - > 2NaA10 2 (aq) + HaCKt) 

* A 1 2 Q 3 (s) + 6HC1 (aq) - > 2AIC1 3 (aq) + 3HaO(t) 

^1?wpn * M 2 Qj(s) + 3HC1 (aq) - > 2MC1 3 (aq) + 3^0(1) [ M = Ga, In. Tl) 

(s) *nft* *rtw t ^*t-iiiA <4« m »n^ ^rc*ra *ttw 

* 2M(s) + 6H 2 0(t) - > 2M(OH) 3 (s) + 3 H 2 (g) 

2Al(s) + 6H 2 0(l)- > 2A1(OH) 3 (s) + 3H 2 (g) 

(ff) ^f*i^ iuPu,' 6 f ^TW t <4 KK K?l lyPicibs *TTW9 RI3»«I »aat ^®TT5 KKK 9 

jfciwtPM Km 

2M(s) + 6 HCl(aq)-> - 2MCl 3 (aq) + 3H 2 (g) ; [ M = Al. Ga. In. Tl 1 

2 Al(s) + 6 HCl(aq)- > 2A1C1 3 (aq) + 3H 2 (g) 

'stnaf^p caia*i ^tr? «a13^5 « *n^f^ 4Pn«« v® wnw «ijpK»s ^nw R&«n ^Pta 

caift^ (H 3 BO 3 ) ^* 1 ^ «®ca i wr^Pit^aw i *ia wia*ta^f <aftcia *itw a*ta «& *ia 
wPiws «m*ifSi^am kkk a?ca i 

B(S) + 3 HNO 3 (aq) -^HaBQs (aq) + 3NQj(g) 

2 B(s) + 3H 2 S0 4 (aq) - > 2 H 3 BO 3 (aq) + 3SOa(g) 

2Al(s) + 12HN0 3 (aq) -» 2A1(N0 3 ) 3 (aq) + 6 N 02 (g) + 6H 2 0(t) 

(h) ai t d}miRK 1 t 4 (a»m ^-iiia <aa *ia rfla to ^mtwm 4 iWiwwa ^rrw 

4T®4 aWl|<8 (MN) ^*1^ WI 

2M(s) + N a (g)—=-^ 2MN (s) (M = B. Al, Ga. In, Tl ] 

2Al(s) + N 2 (g) —^ 2AIN(s) 

2B(s) + N 2 (g) —2BN(s) 

am*nf^r® ^i^cai^s ^ca«tr®aa nh 3 *timawi ckkk- 

A1N(s) + 3H 2 OQ) -^-4 Al(OH ) 3 (s) + NH 3 g) 
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ept-fflA «jpf-iVA cftrojcro tjtot 


4>8i 


(*0 tJlMlUH*!* ftftm ? ^S’T WW AIUTO'SH^CTO TO qft-IIIA TO TO 
tw smfts (mx 3 ) *?w i 

2M (s) + 3X2(g) —^ 2MX 3 (s) [ M = B, Al, Ga, In, T1 ] 

2B(s) +3Cl 2 (g) -^-4 2BC1 3 (s) 

2A1(s) + 3C1 2 @ —2A1C1 3 (s) 

a (i) AICI 3 TO TTt*t?T (Al 2 Cle) »f^T i ^ «UI«Lfflfttlt»l CTGTTts (A1C1 3 ) TmftT T*R TOT 
*tftr TOTO Al 3+ W5 TfifTI (T'tfR , «||ilWsT 5T^/TO1T<’ T^ftT TOT 3 TOT 51^ 

/0.05 ran = 60 TOT nm -1 ’IT Na + TT?H <3 Mg 2+ 'Sl‘^’il'4 TTO'TT 'NtHT 

df*l (CTTO Na + TO ^T W 5 10 TOT 1>T3? nm -1 TOT, Mg 2+ TO TST^T TO'} 30 TOT 51^ nm -1 ) I ] 
Wl Al 3+ TO*T TOT T*tr5|T TO? (TOT Cl~ TRIdSI CTO TOT ^BCT $ I 4 TOTO1T T'tT'SJT TOT 
TOT Cl- TRIFTS $C*WJH^5 Al TOn^'S Cl ^ fiJI>illVM TONTC^J^TO CTO I TOT 

Al *t?Rt^?I mI«o'»I *5C5T 1t»? cmfi tt'lS’J'l ^TTCT T^R TO?T «TTCT I Tit 'spfcT ^JsICTO TOJ 
^ TO T A1C1 3 ^ Al *ITOT^ ’TTifaSf Cl TOTT^I ftlTOt ^W^JpT ^*tCTO TOT TOT TO 

(ai 2 ci 6 ) Tea 1 


Cl • X A1* • Cl 

X 

Cl 


Cl 

Cl 




^C1 


V C1 


HHHIIfl (A1C1 3 ) ibl$i||fl (A1 2 C1 6 ) 

Tffo TO*TO lilt Tblt^M WlUlVj^ T^***)^ *li*T <3 TITft?l ^t»T THTORTTOl'T TOt*T 

TO TOT CTOTPT TC?J I 'ai^yi'olts AlBr 3 <3 A1I 3 Tlt^TO CTO*T Al 2 Br6, Al 2 Ie 5 t&»T TGT I 
(11) AICI 3 TO W*im t Tfar W<f TOC^ TRTC«t Al 3 * TOT TO Cl" TTTTCTO CTO CIMMITO 
I Tit T^T TOTO fcfq TOf^s C^TTO ^5 AICI 3 TO $T TOlO TOlTOlfa TO I 4 TOTO 
Al *BWjpl ^fftr Cl TO Al TO TtJT^ TO I TO? f^TO Al *TTOI^ TB Cl 

*ITOT3?J ^TCTO ' S TC*TJ ■nlsjwl TOTO TO TttTOJ (A1 2 C1 6 ) TO I 


C1 ''A]" C1: ^Ai" C1 

ci^ i^:ci^ x 'Ci 

bl$,*(ls T'jc.'o dfalTj Al ’ls*ll*Js Cl TOSTT^pT^t ^CTT ^li*i (l^sQ TC?T I 

T^T TO^TO b^^^lTT ^TtTO TOTOT Td ^T 'SJHTbM 'STO’T 'TO^*f ^*1 TO 

crom tot 1 smr iso o c Timro ^ wrtro ai 2 ci 6 'si^tr toto «in*pT TOt«f tot 

3TO£S «m%T TOTO TO ^TT&sT 5T*t (latm) TO TO yf*MjW ^TTI Tit falPlT ^TORT ^ 
(»H*il«‘? 423°C) A^Cl^^t^T ^^TT dTO TO^ ^*5, ^*^ v llFii'a ^TTI Tit ^TTTO < I'»IM 

A1C1 3 TO CT1>T TOT dlT TO^T «TR^ *TT I *01% TO^TTH « TT^WTarm t yW f l t ti TltTO 

(ai 2 ci 6 ) f^nfrr ^cn mwfliu Qiwmi^m TOmtsT (aici 3 ) T5J® ^iti <5^ 

(ill) AlCl 3 -TO^tH^ e T TW*J^f * A1C1 3 ^ >l*IUl#) ^Tfif^ l I ftf S^«l 

A1C1 3 ^CTT Al 3 + (aq) 'TOT fcsfo TT31 TORTT^t TO^TT CTO «H«A« *K*m flWOR 

TBT» ^*T Al 3 * TO*T? fltCHjlH TOTO[Pf, ITT A1C1 3 TO TO^TO*f TORTJ TOT I TttCSS^fPT 
TOT TO *fl% ^Cet'T.TOn^ mg^rast tt«l-WH ^t*T( h^’j) TO TOT Al 3+ TOT ^Wl ^TOT 

3 + 

TOT CTOTtTJTfm 'SiJl^PlTim (ill) TOT [A1(H 2 0) 6 ] TOP TOT *far TO I TO TOT 

O-H TO TOT'T-tc'l^S'l ^pt 5 ! '8(9 iw' 1 ’TOT^ Ptc<P 'qf^fTO Tf^> TOT TOT I TTO CTOTRT *tlf*T 

T^|?T H-’iJT*Jl i Jt'® TTTptT *Hl^JT b\$ ( q _ ) TTC3T TO^CT TOT I TO Td TtTpfT TOl^T 


*S 51 ! MIR ( 35 )-lri 
































































^ 8 ^ St) ?IRtSa-5Wa *131 

Updated Bangla e-books(pdf): www.facebook.com/tanbir.ebooks 

h asmuama^ *nft a< 3 ca atata ad kca carta (H + ) ^c*t ^ ^ ^ h 2 o 3ia rtw ^5 ^cs 
mtoalFtom ataa (H 3 O) afca 1 

AICI 3 (s) + aq-»Al 3 + (aq) + 3Cl - (aq) 

Al 3+ (aq) +6Hp:-»[ftl (Hp) 6 ] 3+ (aq) 

caawt^st «uiTf5rPnrr*j (ui) ama 
[A1 (H 2 P) 6 ] 3+ (aq) + H 2 0(l)-> [Al(OH) (HpiJ^ aq) + H 3 Q* 

[Al(OH) (H 2 0) 5 ] 2 + (aq) + H 2 0(t)-» [Al(OH) 2 (HP) 4 ) + (aq) + H a O* 

31 ^C*t JjSC*t *J$ualftiil»i alsa amca IJSdS p H 3 |?l ata 7 3 )S C 5 d as aa atm A1C1 3 31 S 
gs*t ajjk aa 1 3 ) ascait ^j|tlfiPi«p aijJ Rcd<i*t aat ^s 1 l cam, ^< 1*1 alsa 

Caaa OH - , 00^", S 2- t'sjlPifl Siatd ^Sk tdllifls SS I 

I rtONJ Na 2 CX) 3 ‘ira aitfftcSad atfla gs«t* CuS0 4 3JS attf ftcSStf 'Silk ga«t WJW 

ajiamfia « ajrtwFta ats! facasamst art i aca&ss asd amPia cstds ^tftrtj sma area i 
[ a^jF^a grtsj] fa$ Al 3+ alilWd *Hf aRC^S atftcam add AICI 3 , Ala (S0 4 ) 3 aftaas 
rrwi$) meats Ai 3 + 3is ojrtmfla at$ fossa rtskW wt affia aggs fasca art at i atm as 
ssda cwuji 3 iatfoia srcsiaj as u 

^ a*tf 1 cawa's «n I 

Similarities between Boron and Silicon 

csma « ftftaa atm smfoa ssma ss-iiia e qp-ivA <ata meat sc^e at 
aista «it*rs a§ls for sa ast sis i aieas assets atats sts mats 3iat.aiaT am sata aat^a 
meats 3i apfu cast am i fos 3i as afosja fa^rtstmsa cam ms i 

(i) astas spffa i cams « ®«uit asi^; sfae sjs-iila 3 ia aar as cals e (atta 
artk) 5 *t-rv *& «rt m^i <a miaca ca aa 3 rf 5 fc®a wra«t cat (caaa hcd, ^rcaa 
Rtca 3 i c*n*i ill R&ai mci at i 

(^) Rwitws fipffe i 'aai^a^ara wt '»ici« 'asnt'saa « sto 2 'asa^f i $sa 'a^rt'st 
'stak* 'iwRPit» ^ mat afi mca ®mcaa aaaw <9 *f&arw caft 3iat ^tat 
Rtmaatma at rnlma gtaaa^ta cnaa a^Sk) agrai 1 ^rcaa amtt® vta'gaca ca'cicaica'G«fafacal 
act 1 

BaQjts) + 2NaOH(aq) -^2NaB0 2 l aq) + H 2 0(i) 

catfeam caCrcarort? 

Si0 2 (s) + 2 NaOH (aq)-»Na 2 Si0 3 (aq) + H 2 0(4) 

catkata PiPit^i; 

(o) ^tda atca fast t ®ma cata atataa 'saxns •rtcaa atca kfaat ad at, aca area afas 
Ttda atca 31 cataaa kfaat ad 31 st. attcsstdta aca t 

6 NaOH(t) +2B(^ 2 Na 3 B 03 (s) + 3H 2 (g| 

catfeaar mim5 

2NaOH(C) + Si(s) + H 2 0(t) 2Na 2 S10 3 (s) + 2H 2 (g) 

caffeam faft wt 

(8) attwft^ *tia : ^sa cata attett® md 1 3i aa attsfas aacat# cak caaa, 
caRnattsi^ (bh 3 ), f^Maa a i^git^ (sih 4 ) i 

(<t) ej^fat'o aa^tta t l5as calat d^faca aa^ata atca at 1 acat-anatsa (caaa csttrt « 
Pt^cal) kcacat stffaca catd atcas ntast am 1 
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5l*t-iiiA «St’t-IVA jpmn 


'b8« 


(«>) 8 «RR <3 ftf^PR C<prar^5 <3 'SHIHJ 4J!*||$b>1^ CTttI 4 

CTH v tlPl*l '5ft^ 'alcis *i$« , sil5\s ^T ^3lt <flrf^5 'S HC1 4M I 

BC1 3 (s) + 3H 2 0(l) ^ B(OH) 3 (s) ^T, H 3 BOs(s) + 3HCl(aq) 

SiCl 4 (s) + 4H 2 OW ^ Si(OH) 4 (s) *t, H4Si0 4 (s) + 4HCl(aq) 

ftfaPw «af5rs 

(3) 8 WlflH 'Q PtP)<H '6'sii -q^’i'ol d'NUl I 

(V) 0 8 C#k®ra , Hll«9 'S <^f% I 

i> 'G £v**{nj»tT ‘*Tt<^ST 

Dissimilarities between Boron and Silicon 

'wt.44 ^Rrc«t c^fsH « PjPi^wa toj 'arftr? ^"U wit m\ to « ftRw 
^wtro g*t iiia « <5 iva ^ csrfa wm ■sre«rr % ft* «rw 

hi«iR4 1 <&&— 

(i) Ml«U^I *4Mfl faHJH 8 (W5 ^ 2s 2 2p x 1 ^ 

3* 3s 2 3p x 1 3py 1 I ’ttft 3d «wRGl*l ®rrC5; MMMd ’ffft d «|<RUl*l <?$ I 

(*) *rm«t ^Rwtt 8 c4I*i*m %®ri5 OTWj^t $i»wJh (2s 2 2p x 1 ) Rfonwtw sp 2 '*r*rra 

ci *RRt^ wiKi'm bci 3 to i b <<n ww*t + 3^1 ^pmPict 

PiRto* wiuj^i *roa s^ap, 1 wrfw ^ ci *Rnnt ’rawirora sici 2 4? 
3s 2 3p x 1 3p y 1 5raf& ci •rptti w*nwr$ra sici 4 *fcr to 1 ^ si <aa TO«t 

?m\ + 2 « + 4 ^stoi^^ i^i?i^wi?t‘t'JWTt^Braif^si4?iwfirt*ww*ifil4'MI»ii 

(«) «iUl^«*t H% 8 C4WC*W 5>^I *f% 800 kJmol- 1 J si 4* i^r 

'5|HJ^<M e t *1% 786 kJmol- 1 I B ’43 ^ SI 4H (TO <3Pt I 

(8) 1 * < ll'4|*'ft1 8 C3I3W3 ^f‘11^4'41 5*1 2; SI 43^5T3*f 1.741 ^fft B <45 

'©I^>^ ^f*1l'fl|^'9l SI i33 coc^ C3f*t I 

(tf) ^*jrck*m 8 cw5i 4jittwiH ^ ^ w »rJR c*it i 

ftPwwfl ♦jitUwiH 

(^^RtW'e 8 c'<mr*w PiR^wji ctoi i cwi wwwa 

2230°C ^ 2550°C I '5|*rate PlR^WH #P ^ 1*414°C w 

^*1 2355°C I 

Extraction of Aluminium Metal 

&& 8 «ui<nRRiiiW5) a*fR ^rm « ^ 54^5 8 




# 


i 1 

01 ^Rrrcnra 
8 I fart-Hl^G 
<t I 3ffC?Tl®Tlt5 
bl 


(Bauxite) 

(Corundum) 

(Diaspore) 

(Gibbsite) 

(Cryolite) 

(Alunite) 


A1 2 Qj. 2H a O 




Ala Qj 
Al 2 Cb.H 2 0 
A1 2 Q3.3H 2 0 
AlF 3 .3NaF 

K2S0 4 . A1 2 (S0 4 ) 3 . 4Al(OH) 3 
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<3rcrt ai 2 Qj-< 53 3fon3 rrbn® 50—60 'ohi Riw <5Rt 

st«im cr^r (Fe 2 Qj) « (sto 2 ) RTCR I R^Ttt CHS Rif 3*^5 

<wrIsj Fe 2 Oj 'Q SiO a fajjj ^C3 ' 5 UN|Rf^3TSf ' a rsil5.v» frsfa •v^c'o 33 l '3RTRT3 $33s| 

mm -o fanwH ricr (iRi^R «n^f5 wp 33 >5r«. rt^ m\ wwt 
33 i ^sm ' 4 ai i $E cHs ^i qp i Pmm Pht m h Pitukf rtcr ^rg R 3 t 33 t 

i I RSIt^P CHS 'SNERJ tpj R^ fR^R 'RTN^RlR mrfts (AI 2 C>3) Rf aiil^Hl fcSRNR I 

31 rm Rt^fc<s*rm i 

(i) RWt$tf>3 f^jf^TON * $SRNR i <«l£5 RCRJ 50 - 60% A1 2 0^ <5Rt 

«rPi$ RfojN rr rtcr* | -^sra rsrj a«n^s <sf?s «i«i^ (Fe 2 o^) « f^rf^t (sto 2 ) 

3RR I rrI$cGs ftpftRR RT 'SR YI ^3t3 RRJ CR3I3 RTRf® 33 l 

(?) crrir s <$ii$Uc 4 Rf? (45% snarra) NaOH urcrr rtcr <5^ rcGiwpco 

(autoclave) ®t>l>IW 150°C '®l*W3nn ^E3*P R*PT (3-lr) RRI 331 Wf 3JN^ft3N '3*$® <e 
NaOH >55 sr^r 3t$t5tfr5 cri^rr 'sui^ftwU <5ai *rtft $<*,*13 rcr gft^s 3 cr mi t 

150 °C * 

Al 2 0ij.2H 2 0 + 2NaOH + ft 2 0- > 2NaAl(OH) 4 

3WT$tt CRtfortR 'aiJ 

^a*r^f NaOH (55 R1W fafoflliJ ij<^3 CRtf^RtR PiPitVG $<Nj| ^C31 


Si0 2 + 2NaOH -» Na 2 S10 3 + H 2 0 

faq, tIh^Ih 3R0RJ Rt3?H '®(9il^'» 'Q NaOH C4H fa&#l RT I wfita ^l^® (Fe 2 0^) crIr^ 
3^1$.® (Fe 2 0^.3H 2 O) ^CR'SGJR%I RR’RtR Rt31 

Fe 2 Oij + 3H 2 0 -> Fe 2 Q 3 . 3H a O Rf, 2Fe(OH) 3 
RC3 $3*tj} JJRW 3lf^ CRN RC3 RJJR^R wh9 wl5s> «ml$w ^3^ R?H R51 ^R35 

3f^S BR31 k^ m 3f^n3 RRJ SP^5® Al(OH) 3 Y?t ^13 f^rf^to 10°- 30°C 

ifflBW Y 5 RRt^?n (5T® g%5^5 C3lfe?rm 'aull^wH NaAl(OH) 4 <53 %im 

RtO; WI Al(OH) 3 ®<53^ <Q 'RRmF^S 33 * 

NaAl(OH) 4 (aq) - > NaOH(aq) +Al(OH) 3 (s) 

'»lo3<i c^c*? Al(OH) 3 R3T 33 <53t <5CR 1500°C v sM*)l<3l3 'E'S^® ^C3 WITfsHT 

(Al 2 0^) Iwft 3RT 331 2A1(0H) 3 (s) A Al 2 (s) + 3H 2 0 

<®iji^Phi 

(5 d-no*>( ®t*i3j C3, A1 2 Qj R Al(OH) 3 303R RT3J3t; (H'iilM 3^fl^t53 R*|P^<w3 I . 
A1 2 0 |j <53'SIS3431 3m3^NaOH 53^3g%^5 3^3t,'SR3 F^Os R '33THJ V(3#t3 
C3CR <5CR R3I CW 3TI 3(33f^W "3% ^4*1 ' 5 ® 3S3R 4I5C3 CRtlWR 033CR ®R[ 3R3 

3t VS 13 fRC3 C0 2 dsll^'o 4C3 Al(OH) 3 CR 333 C3c<P 3Rt 3T3 I 

(3) ^11 ^3 1 3 ^<? f^t*T33 3t3t A1 3t^ I^R3 3 3 t 3TT3^Rt 3t f%Y3 «IJl , jf*lP)3l3 «Rf(^5 
(A1 2 Q,) <53 3*R1RS 313 2050°C I ^1^1^313 3^13053 3tt3 f33t3R^C3 tflC3l3ft5 
!AlF 3 ^3Na F) 3tSR* 3f^ f^3^R> W3t3 3I33t3 R3T 33 I <53 1000°C I »(C3f3l^5 3R3R3 

«Ul3f^P)3R 'SWr$C'b3 333IW RC3 950°C 33 I 

R^Tf ! <5Rsf& tRlOM ^JttERR C5®3 1%tR 3T33tt53 ^3 C33T RRR I <5 >®3 RTtt:31^ 

HCRCR sm RSC3 I Rt3Rf& 3133^ R« W^RPS %RCR ^1<3^3 RRtRTtR ^33 CRtR Rtf^R C33T 33 
(t^5 i3.b) I <5 ^QRS 3 RC 3 1^3tRR 33^31^5 60% <3 WTM •jHR'M* C333RR, CaF 2 (20%) 
CRN ^C3 3Rlf^5 RRt 33 I <5 RR3 ^5K33 RR <5Rl <5 WfC3 1sR3f&CR 3RTCRT 33 I 3C3 

RRt33l 
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«ffll$b A1 2 0 3 (20%) CRT3 RC3 WI: 



3’1-IIIA 'Q 3*t-IVA «l*ia4Wd ?PTRH 


'bft? 


$5tl 


arrcare 



ail<H$o a® 

/ 


llllll 11 M I I I 1 TTP 

tite 


’’/• / :■'- r’-S'C- • .»-.>• "P*' - 



ataa 



Q2£A_5- 


— 2il<pl^U (aaWflS) 

«UI*]ftai ( 20 %), aawia$!t ( 60 %) 
« OFtaMta ( 20 %) <*ta fa 3 «t 

*tftF5 ajl^fxrfaalil 
flW 


ft® il.i I 'OTtfiffl?! ftcSaW ajllflA«l*l I 

^•s, aawa an?w ajt»aftfiaia a*t$a5a ^s.faaa't Ptc&a afa^a aw saw «rw i 

2TWl^to®R* A1 2 Qj (l) -> 2A1 3+ (l) + 30 2- (l) 

m«tlW ftwian i Al 3+ (l) + 3e" —>A1 (l) 

«UIWW aftiPt t 2CP-(l) ->20 + 4«r; 20-> Ofe (g) 

an w tw ajiaftPnrta ai^afoa; aw i <aa 660°c asatn >jw ^saf*W aa*mt 

at'STtt aT5t dial *Wial$5 aCWt .^STO Pi cos ftw «HC'» «fW I l>TtW3 Pi cos ftw Ptfaa ROT* 

ma aw aw tea ajiiftRiiia ai^w* caa ^ca atat aa i aaaftw auiMW aftwa aa, at ^ 
tv ^aarana amts «uimii'm ♦ww«i aw ftftnt aw a*tfa acawfrs « afr fr t<&% 
^ca i caws. faswcur aaa m?m wrtw aa, ft* aaa aaaa.arwns aRatfwa swrea 
aa i ,a uic»iit'»s 4 ’va cata ^aia afar aPn$ awi^flis $aa stw^c ^tfa $?t aj^ca cnat aa, caa 

^ 5 ,'iiP)'». 'sifawi ^ s»i 4 n ^ia aw RR>si ^cs i 

areftfr *i 4 ch* aw afiwwa ft feat t 20 + 02-^»2CO(^; c+Oj—> 003(g) 
^^%aac*ia aaa aacatai^J aw, ^ amf^am aaatcw aftatn aw 1 ai 2 03 

iaa a1?)at*t wi *ata atat ata 1 ^saa aaraaia a^tw a^ £sijfos> apjafft t& <aat 
rsrsw anaftt^aR aarr^s cant aw ^sf^s, ftcaaa aarta^s atat aa 1 

(*) Ai 3 0 b caw an*a ftamm *wfew ai at^ a^a aa-<aa arwt 1 
«rr$f%**Fi“iwaataranaaaiasa am i ^w aa^aa comP twiHrsawai^w 
apat; 4 *wf%w < j“is*i R^is*t aca 1 ai 2 Oj ca Rawa ®wi%w ai aide's <mI a^asa aa 
at 1 4 $ aaaa- 

(i) aa^a (C) acwt artaf^iam (Ai) at^a stf% alawcaa ata% caPt aisata argtfta*sw 
ai 2 Qb c^ aa^a at co atat R^il^'» aat ant at 1 ca aa ansa aan^csa aia >^a®itaPt co 'q co 2 >cRt 
aia ^aaiaPi aiw caPt, ca aa ansa a*n$®w srcaMta ^taaratta *s w c >8 co atat 
Reilly's aan a'Jsa 1 ai 2 c% ^a a^a >itaaiaPt aa 1 

U) 'oca 2000 °c ^taatarta RR»si at?tt at^Pi^ica Rwtaa soc°tq ^saa ai 
arj ah^s aa 1 *ws\ ai arj ^3*^ aa^caa aw ajpjPrfaata asi^t^s a^a aw 1 

A1 2 Qj( 0 +30 2000°C^ 2A1 (g) + 3CO(g) AH = 124.3 kJ 

^- 

4Ai(g) +30 2000<>c > AI 4 C 3 (an^RPtataaa^ft®) 
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Plinth* 'o *a?r *0^ 

Uses and Economic Importance of Aluminium 

'sui^Ptow i ^swt?iwj 8 

(i) ^c*i a] *rt^ ^rm cl's Iso© qjqf,'© 1 3 rt*tR £ M vsri ^ tswctj 

RR^5 5.c°1'6 'aul»lj»lpi«llws *TR '6IHM I <1 '£hI<.*i 4 5c"tt*b 

St^WJlW RJ^® I 

(4) ^t*t 'Q 4l*H, ■»v*©|, ^c*l £v© lilt's 2t^?l , *ll5 > )lc e f A1 *1$ qj^v© 531 I 

(vs) '^jiqftPuiR w >s w ’wwm rfi 'aui^RRiirwn qi^-’rcsa cro 

(95% AL 4% Cu, 0.5% Mg. 0.5% Mn) « (95% Al, 4% Cu. 1% Ni) 

St^MkNr, GPPttf^, OffCil 4lilWI fafrpt RT^S 531 I 

(8) ftfo^ * 13 % «n^ c*m hihmPhh (70 - 95 % ai « Mg 30 - 5%). «ui^Pmui <gt» 
(Cu. 90 - 80) « Al, 10 - 2o%) frsfrc® 'aul^ftPUlM 53 I 
•JuwwPmw; qrat « ^i*m qa*fTft om cdPnpT 5*m 5a1 ‘wuKjjUftiiw carer cthi^ 

« 5^31131 *K1>Ic 5M, 'SR^ta <3 *{*W|F) <0<5^vo I 

(<?) ^3rcm?t qtffa «rj «ongfJif3|iiit*Bi *n^ ^tta^s caMj rew* %*rca wi?, PniuU 

« Rlwq diu<K^a <Rivjp4 fljRca »R%f f&Sa foo'its aia^s 5a 1 

(vjj) ai ^ »i j j*i'©i 'Q am 'siji<if*iPi«i») d?, afqa c&y, T«5lt*fii ini'll 

d^l^t'S 515^/5 | 

(4) <ftGldl!<M 5RJ 3FJW RR W!^ft%TR ^t <!<$/* 531 I 

(V) 'Sifat'erW* Stf% <iJ3J ft3 mtf&l SRJ fafR ^ttlRR, <3^5311*1 f^PTtR ftwiareqpt Al 

(fc) «ililftO ’P'jf^s Rfat t*|l4lsl $RSt Rfflff® «ul*l(*(Pi«l»l R]R|/5 ^5 I 

(io) *>llsP)lJ WNI c<|iil '“ul^PiPioh *fT^RTR^5 ^51 

( ^»f-IVA C^t^PT^ ^ | 

^ *\ ’hr | ^*t-IVA Cin*1*1^ ^ '•ICHW ^t*1*q05H f*MJl>1 
Group -IVA Elements and their Electronic Configuration 

IVA d?I »(4wil5 1 C#R^5. (Carbon, C), 

PiPi^i (Silicon, SI), tetlWPiilR (Germanium, Ge), fl»»( RT ^JjhN (Tin, Sn) v£R^ OT5 5TRR 
(Lead, Pb) I ^IOTI-Rty 3^ « Pll« i l4H WR<ff%R yfi <^1 *Tt^'l 

^-IVA vfljl (Rt'PRWS ^W4lH t^TPl f^*l 8 
C ( 6 ) = Is 2 2s 2 2p» 

SI (14) = Is 2 2s 2 2p 6 3s? 3p 8 

Ge (32) = Is 2 2s 2 2p 6 3s 2 3p 6 3d 10 4s 2 4p» 

Sn (50) = Is 2 2s 2 2p 6 3s 2 3p 6 3d 10 4s 2 4p 6 4d 10 5s 2 Bp 2 

Pb (82) = Is 2 2s 2 2p 6 3s 2 3p 6 3d 10 4s 2 4p 6 4d 10 4P 4 5s 2 5p 6 5d 10 6s 2 6P 2 

TJVSjTR tC*R^ ^RTPl CSfr^s C^IT mi CT, ^t-IVA (?!W5t **C5K! 7Tt«fm*t ^C»145h 

Rlil*i ^*1 ns 2 np 2 I 

I JSt^t lVA c.in*i>fa^c.^ cs\^ «rSf 
Physical Properties of Group-IVA Elements 

ftow i4.*?K*n?iPta5 ^-iva R)»prpa >i(^mPw i ^ dr*n 

’ftMi'tf^ *nw (Rt*PRwa 2 mrapni4®^ *\ 1 
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t't-IIIA « Sfn-IVA 5PTRH 




^^wraPrs frf^rtJj: 45-rvA c^ptos tc®r^ Rhjw «rosi 
«rctf ^rw$ far cw 1 wo ^ ^rrw o^tq wi ^ 1 4 tfwd 'TOs 4 ^cos 
wrj *m*$ 'sii^iws wra c^f*t c^fB i tofei c^f*t c^fo to( 4 <t*ra wht 

wrt'Jji *rcfa ^»o c^Pt *rtw cw *ira 1 *tfra ?n#fa ^<wSf wro 4 m ctM «rf^pp ^<s, wn^ 
*hi^ ^ 1 TOftw *tt?no e tf^p ^<?tn ^ow <tfl*i»i\«a w^st ^ *rra 1 
(^ *fnrat*tfa*, ^RwoSt « toth 2 ^rtaffia ca <wi ^t cst%^ ^rwraw 
*tRram* j^ot to toj wirt, ?toi# armrt, TOt< <^05 i 

3 *t-ivA t»il*i'»i\w <w?tg *o?n ’WiPf® 1 

(«) «iUl$)4*«t f^5* « TO$T4«I * 4 ^ CTtPBI <rf; ^RO «rfm ^RI% CT- 

C4H ^t ^T CSt%® *lflWWfl* ^TTW ^TW I ^t-IVA rtVPl^ *wc»w *ftf OT"001 

(8) «fm « <s^ffc 1 ^ktbpi^ct <tfh ^*f ^t *n?pnMffa*rc«iTi ^Paa to to 
cal’ppjtaa ansa st^1% 'll 111 4 caaia'Q aa1 caaa ^i+i <swfl> ^ai^i 

Prts^e to to fofo'i, a%n«t ar®a ajfe cw mi 1 wrctfftara *rt-«n^ ; ^ to «n^ 
<W. Wfl^^Basa SIRl ■n*j'8IW P*ij»)h I ^ 1 isA(. < p fl>R 'Q C’TS ai^l 

(<t) WPTtW « *$UhIW S 4 ctPoo^I WOW « ^DalW *11**1 Hf+P 7R?0Rl ’TW CVR 

*RTCO?I ORTRlf^^St ?PFT *0 I '»lt*is *1*H1W 'Q ^fP'OW 9 »)H Al*1 V IIU I 

i fft -iva c^1«i->i*iogr c&Fs «^fj 


"pE" 




i i ’tmoTOOW (Z) l 

\ i *tt?ret t tfcp (a) * 

o I W5 (20°C, g/mL) 

8 I WOW (°C) 

<t i *gfrow (°c) 

I T H^^l t lR s > ^TPO^ (nm) 

°i I WO^ (nm) 

N^'srfim 

VI Wl^fasO Pi's<5 (kJmol' 1 ) 
« (W IP) 

b i m c t m *n % r 

io I ^<5, ^«t1^5T 


"ST 


Ge 


Sn 


w* 

(« 0 * 


6 

12.011 
222 W) 
3.51 (ft*) 

3550 

4830 

0.077 

0.016 

1086 
+ 2 , +4 
2.50 
2.55 


14 

28.06 

2.33 

1414 

2355 

0.117 

0.042 

0 

786 
+ 2.+4 
1.74 
1.90 


32 

72.6 

5.36 

959 

2700 

0.122 

0.053 

760 
+ 2 . +4 
2.02 
2.01 


50 

118.7 

7.31 

232 

2362 

0.140 

0.071 

710 

+ 2,44 

1.72 

1.96 


82 

207.20 

11.34 

328 

1755 

0.154 

0.084 

720 
+ 2,+4 
1.55 
2.35 


*W A. Rochow ^alyilc^ *(*0 Pauling jjulyllCil R^l^o I 
(jb) ^14^1 l ^f-IVA c^lc^ifi c<j|er^ ^5^ ^*1^1 (ns 2 np 2 ) ^fT^T?T 49 fT^ yifl 

CTmPiPt^ qmP j 4 c^H^r w m ^r*^i cwt, 5rafl» Xw^jm^s jt*rn^M 4 * w?r 
’ tkR ^C*14J5H ^t 5Rlf& ^C»i4(5h <^W«5 ' s n*TRT51 M 4+ <f^ '®(HI^1<W e t *l%fl 'lP*)k e Rl Pp? 

c^p i wi ^ c^t nmflps m wi CTt»t »i^ ?rea i ^ ^-jyA 

CTh’ITOtS ' 5 TT < rRf c t 7T«?tn +4 I ^ift ^fD (CWI, Ge, Sn, Pb) ^^rtH p 'aisR'Gh 

‘ifD ^c e l4)J'l '®JIC , 1 ji M 2+ ' 5 (T5R ’li^ ‘WC'o v llw I ^C^WI 'slcio +2 5^11 

W^np 2 tl?l^'S(Wa e t i Sn Sn 2 * + 2e~ 

Pb —» Pb 2+ + 2e~ 3- 

mm ns 2 np^^^C*1 < Wj^ 'smtitf 8 ^Sn^-^ Sn 4+ + 4e" 

'SW e PjPiWRI CW3 vslOui 1^l(^*i1*l WTS®! ^Tt?IJt -+ 4 I P^t^-i)*! WT3I*t W^tt 
+ 2 ^ Pb 2+ WWh; Pb 4+ WH 'srf5«fl%^l, ^ Pb 4+ aW «WF I 

3 1 * si^-iva c^»i'j;wij5 to i 4i4w< wmm ^*twr ^ srtwt^t? « 

TOJ^, WM CWF ^Wl, bl«4W, Wtl « ?Tt^ I l^PlWfl WH5 « WRJUS 

^ ^tosR '3tc5 i | 6(it4R«icHs RHtRta ^twf i *n%?r ^fD ^twr c?ph ^bi f^, 

>1111 U>R « f&R 'a(l(,^ I 
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bri ^3 | J»c*Hh i 4Rc»r 4jic5 f p h Rt crR, tos mro toturh 

Pil»i4CHd <wlcWrH 'JTOPJTO 4*1 I 'SHJMJ wlond <wlc,£c*rt*i 3BI C*i$ l 

i -stro-ivA cin -i *i ?rpmrf5r^ «r*f 

Chemical Properties of Group-IVA Elements 

(i) * St^-IVA ^ TO cfrfe. CG^rateTt® MH 4 <rH "4311 4 to 

■ 5 ^ 51^55 ji p^l^s in c»jlc»m ■'ll{wMfs < p TO?IJT ^TW ^iIW QJ® 3Pl *IW I w*i'i , 

CH 4 h 3 c—ch 3 h 3 c—ch 2 —ch 3 SiH 4 H 3 SI-SIH 3 

f5tl«R tc«R CStTC«R PiC»H ftwsf 

H 3 SI—SiH 2 —S1H 3 GeHi SnH 4 PbH 4 

J}T$ Piwi «tl«t*i*i t'’tt' 1 'i flir’-.H 

st « Pb f^f^ji'GjSNJI»i 4 i^*i ctM fcvtg 4 ca 1 cw d*Jrrft«fT$R ftrr; 6 tMe 4 Rf R®#lti 
wN^ls ^SiTO R*fl^lc'» »Jha<u R.t'U.d <U< 13.'0 ^ TO*. CTO Pb(C 2 H 5 ) 4 *Tt CdcJlMd "SfR 

RT 'ai^ct'l *lNI<l 'SjRC'l ^5 I 

(*) 'swig's * y t-rvA iwi to CTR^grf frrecro to*to* 'bteroftb mo 2 cftn 
TO* *T I TO* <4 TOjTC4 331 s 

M(s) + Qz(g) -^MOzfs) IM = C. Si, Ge. Sn, Pb ] 

2NaOH(aq) +M02(s) - ¥ Na 2 M0 3 (aq) +H 2 0(l) 

2NaOH(aq) +C02(g) -> Na 2 C 03 (aq) +H 2 0(l) 

Sn0 2 "Q Pbo to* ircto *wj 'swift\b^c*t to* to* frsfa to?i 1 to*t? 
^la^cd f^TO 4CS 34%f TO* fcsf?l TO3; 4 gfl> o(«l5«9 | CTO* Sn0 2 TOTO 

^C* HC1 i£Rt TO* <TOl 'slii^C'd NaOH TO* Plfofll TO* 3^5 CTO® TO* « *lft $**«J TO* I 

Sn0 2 (s) + 4HCl(aq) -^SnCLJaq) + 2H 2 0(l) 

<TOfC* S Sn0 2 (s) + 2NaOH(aq)-* Na 2 Sn0 3 (aq) + H 2 0(l) 

(vs) orot^s *&* t $*-iva i«n c*t**p*tTOc*t#t d a>iq rant » 1 cro*, cci 4 , stcu, Gecu, 

SnCl^, PbCL, I ^QUR 4?Jt Wft ^ ^ I 

WWPI5 toM QFI3&5 SnCl 2 . PbCl 2 •RC’R CTH «1^R I ^’p*Tt «iraf^4 (tfft 

Rww SR^R I 

ftpw*! « wn^1%m MHCI 3 rfN (RSR CHCI 3 , SiHCl 3 , GeHCl 3 

^C?t I ^4*tl « C»IW 4CJ RTI 

(8) ^TtW i Cl'S ntPR =dic«t *p C®T5 

« h 2 «um ♦vig Test 1 cto *rtf^ rtchj *rf^rc«t 5 %^ i 

*TTfa4 gfw 4SII Pb + H 2 Offl -> Pb(OH) 2 (aq) + H 2 (g) 

^ *nt^ *tn wi ’•tfta f^f^sn ^ti>; , *n 1 ^ ■%rr® ^ 1 ‘crosit 

dC*l I PjSPlPldjh '3*il4l<J CTO *fT^CTO ^RRilR^S *flPt dlPi <4 'STI *fTC4 »TT I ^Rt 

*ttf^5 fj^l '^'9 Ca(HC0 3 ) 2 , Mg(HC0 3 ) 2 'Q *R*t Pb(OH ) 2 <4jI RTW R&sl 4 W ^IR%5I CTO 

4l4cil5 « muti 4C?t ^ CTO •fttC’RI CWBm CTOTItW 'SfR5jt*t 4C?t I WI CTO <3 dtPf 
RjtP# RtT^f «fTTO5 ’TIC?! Rt ^C 9 ! CTO5?l ^ Rt I 

Pb(OH) 2 + Ca(HC0 3 ) 2 -» PbC0 3 (s) + Ca(OH) 2 + COa + H a O 

Pb(OH) 2 + CaS0 4 -> PbS0 4 (s) + Ca(OH) 2 

^*wftc4 c»nft® T5«s warm I^Rjt rtw ^*r iv-^ ftfam 4ca ^nR?t 'srstt^s ^ 

4C3I ®fTC41 C (C'lll^'o ^5*^5) + H 2 0 (PC^) -> (CO + H 2 ) 'QilllJR 5 tTR 

Si ((Titles xs^ 5 ) + 2H z O (flfa)- > S10 2 + 2H 2 

(ff) '4RC4A RtW f^Ofll ! 4T^t qR-IVA TO CTR 4MC«M TOR f^TO 4CS TO«t 

TO^^CBtRR 4CS I CTTO, 
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tfa- niA « gp-ivA rRtocto aaraa ^ 

Si + 2NaOH(aq) + H 2 0-A—* Na 2 Si0 3 +2H 2 (g) 

ft ft C$5 

Fb + 2NaOH(aq) + H 2 0-^-4 Na 2 Pb0 3 + 2H 2 (g) 

Ge + 2NaOH(aq) + H 2 0-£—* Na 2 Ge0 3 + 2H 2 (g) 

Sn + 2NaOH(aq) + H 2 0-^—» Na 2 Sn0 3 + 2H 2 (g) 

is-ii | '^l4H >3 

Comparison between Carbon and Silicon 

sja-rvA atai 'q«uhj RtaRcan $l^»i e Pi Pi an 1 1*rcn 4 calcaa 

^*U’e ^PTPfU^rcar^aiamr to1 
to^-ij * 

(i) ^*ft^ W 2 O PlPUM toR$ WTSfl^i ton RftTO <4^1 artR I PlPutTO 

tHIaft 'Q 'aiMlals ^ ^a^TO 'atR1 '*IC.* 1 <P ^icetis ' 5 TC*rr ftTO, ail«pl$G aata ^atTO I 

($) iflPtCVSfl RtW Wit i TO, ton Rpl TO, wt %?n ur ar I 

(«) wa afffo t toms a<<(Va $iaa$a ftarta s 2 ? 2 TOara wro ataralto arf 
nw$ fta aTRi croa wro am to*, ataman tort#) Rta afca aro i wi toro 
*I$5I$5 Sfl^ RH TO^af to 1 RTO, ch 4 , sih 4 , ecu, sicu. 

(8) afl^c'4 «mjmh t uffovi aa^a « faPun ®«ui$ 35 a aHat?t fromra 1 ftf % 3 _nr 5 a afto 

*i4wfcjia to* ar% « falro rN tot afto i aaaftt* faf %3 ar?a PiPiwS after 

%aca y?fcw> a^a afaarca PiPua Pawn i 

((?) aftomt 2 a#F <3 laPtam ton Rlat arama ^aatana afro to i 

(b) TOTt^tTO Sjffo i ton RPl$ to*5 TO^TO TOflto tofjf UR I ^ICHf) aT5TftU TOTlt® TOU 

TOUR C0 2 « Si0 2 I tow$ TOJK^f TO* URT a>lttw atR Pfofll UR TOa « 3lfa toljj UR * 

CQjtg) +2NaOH(aq) - > Na 2 C0 3 (aq) + H a O(t) 

Si0 2 (s) + 2NaOH(aq)- > Na2Si0 3 (aq) + H 2 0(l) 

laai'jHj atf * 

(i) WTO Unit 2 Utfa WTO atR CTO ftfrflt UR at I to*5 aPrs NaOH TO atw 

PiPi4Wii Pil>iiui (Rt^tim taPnutt« h 2 aria toi 

Si + 2NaOH (aq) + H 2 0 Na 2 Si0 3 (aq) + 2H 2 (g) 

'-♦rtwn area wro rto ftwst at!? ar i 

(■b) wdtRHa s TOacro aiajR aataj arot^ ^ t*ua caia at 

a^t aisa tou gR'm ut^cto ^a caPt i aatai aarot^ ^qto «h afeu uratro 4jtrtcaaa 

(Catenation) TOT TO I fa 5 ^ RPfTOTO 4^a $jlCbw*H WI ^RTTOJ 

cTOa,PrcaacH 4 ,tcaacH 3 -CH 3 , cmtTO ch 3 -ch 2 -ch 3 , ftWJa ch 3 -ch 2 -ch 2 -ch 3 
a^f% aataj ^mjwrta trojara i laPmro 4 tocto caftro atait i croa Puro sih 4 i. 

(e) aat^at s aaf®f$r ^i4*i cat^TO at*n?ia RPUa cat^a 1 %h aUar i 

(8) catiTO PalM)av*i t araraa^ ut^a cataa^ caa Paf^ta aaaP)w PilawUa^ 
TO?t faPrroro am to cata w&t f^ri^h to i PiP i c^a^ to «itafto TORP r a? aftom i 
alaarumtt® atR m^cro TOTtaj aPmm ^atR i 

(<f) TOritoro a^a 2 utfa Pronto <3 laPua isTtront® to^q, wto 

a 1 ® *mRa at^pj '®itr i TO^a (co 2 ) toI » TOa ^fr> arama ^sTaanrm 

art%i 1 TO i dflU* sio 2 «auf& f^attt aPmrn ; am aro <sft> TOf& to aaai«eRf 5 ia» a^a rW i 
[ aarm b, aprmfto a*aa to 'b.ib.b aawf gtoi] 
ts*ais m (iti-w 
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(fc) C?mT$W ^ <3 '5JPn^5 ((TO CC1 4 , SiCl 4 ) wol^l <^t I 

4l<tHd 4JWI$«» (C*T*R CC1 4 ) ^ ilRl RtSfas ^ Ht I 

»rt «ft4m *nfaj ^ 4i^ws c^h 4?n ^* 5 ^ ^ 1 

'5| v toftC4 [>l(*14W{5 3JI*Tt$® CWt SiCl 4 W5 ^ ^ I 4jN4C*s (TO Si *1^1 

*rtfol 3 d 'swfaUl*! SHAM 4E3 TfTOTlWSt ~m >j*e)>ilQv 6 *Ttt3 431 Pifa<M '5J1 B TTt® ’lift 

3I3T fastW 33 I SiCl 4 + 4H-OH-» Si(OH ) 4 + 4HC1 

(•\) ♦HHl’W i f*ff®TTOra (WW 1414°C) ^RTJT 4I<MS ffW (3570°C ^t?W5) 
m3l'»rf«4'»lM C3ft 1^ 

(v) fajjs i 4i4wd 44 ft 3?3*i-«ri4i$& Y 1 R 41 H 1 433 3333 -H 34 

^■# 4 Tfl I 4$-3f33tft I 

* ‘1**^1 IIIA C*H*1 >« Sl^MVA C5^r»T-aaiT 'OJ«1^\b >« 

■^r^srwt^vy-oRT ^--^4 *r«f 

Add -Base Properties of Oxides, Hydroxides of Group mA, IVA Elements 

(4) ^-mA-® B, A1 434*1^5 « £Pj1% * 431^3 441^5 4S3?f 3t %m 

33 I SJ3- IIIA 43 C<IjW cM Pi [■Woles <5)3!^ I 4443 eslfless mml^s B a 0 3 4J|3ff I ^IseTO 3IW 
43 fafiulii will eslest* 333 '>1<H 431 43 C4M Rfosl *K’qfi>'» 3t ^Qslc's^ 4f SPTtf*t4 33-1 

B 2 Q 3 + 2NaOH - > 2NaBO a + H a O [ B 2 Q 3 43 4313^3 SPTM ] 

(Tltfoljm CUtflMlwU 

B 2 Q 3 + H 2 SO 4 -> e4H fs0>sl <K.U 3T; [ B 2 O 3 1 4t33?f 33 413 SfXJT*! I] 

esls *1 '=i^il5.C'»S ^ CSlS'i 4,l£tt»lR® B(OH ) 3 4SJ3*if 431B(OH) 3 3f, H 3 B0 3 33 CSl9s> 4^14 I 
BsOg 33 C3lfi4 4f3ff53 «UM4)$bl$b I 

2B(OH ) 3 3t,H 3 B0 3 -^BaC^ + 3H 2 0 

c,4i(iJ« -afor C3!fi)4 

3Ji , t4i$\ai$'b 

^t-niA 43 f^tto ctI»i «ijiqfS)Pww 43 3F5rfa3 4*i$«» ai 2 Qj 1 $43ff 

dUlR'i 'JBf I 4ls*t AI 2 Q 3 ^4Rcs» 'Slews 5 ^nW Tt?I4^C*f Islisls *R*f <5 *frf*l 'TOt I CWI, 

Al 2 O 3 + 6HC1--» 2A1C1 3 + 3H 2 0 [ AI 2 O 3 *4S SW't ] 

Al a Q 3 ttiw <pcs 'sol^l»ic*it *R*t 'Q ’ilR 4W I 

Al 2 Ob + 2NaOH + 3H a O- > I2NaA10 2 + 4H 2 0] r=^ 2NaAl(OH ) 4 

C*nf^<i i n l «l) l ^Ml > [ Al 2 Ob SPTH ] 

44$'aiM ^5«rtf 1 akoh) 3 «ib hci >rw <sw\ 

Al(OH ) 3 1 41?I c<l»l'l NaOH ijSC'fa <pcs Sife *R*f 'S < Tlf^ 'PCS I 

Al(OH ) 3 + 3HC1 -» AlCla + 3H 2 0 I smt«t 1 

Al(OH ) 3 + NaOH-> NaAl(OH ) 4 I 'SIS ] 

( Triform mn»]fot?g rnittstt ) 

(«t) <*t-iVA-<an c, si, Pb-«a?i 2Tji% i ^-rvA Prftvs^ics 

m*rr 2 [ 1 \si$ ma*r?f 4 T $m*r* toi i TOtnrrt® co i 
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apt- IIIA « an-IVA CTfaTOJtTO ?RT5H 




CO 2 ^’rsj'f I SPMiyl 3*3 -m, ^ TOOT TO CTO NaOH 43 TOf ftfe>*JI TO 
<Pl^C*il> *rc*t 'Q ’lift TB < 5flj| I 

CO 2 + 2NaOH- > Na 2 C0 3 + H 2 0 [ COa 43 SPTM ] 

^t-IVA 43 CTfa ftf*i4H 4*fft TOfl^l ^5*R f*rf*TTO3 «l«ll$'b I ^ Si0 2 TOOT 
TO CTO NaOH 43 TO ft&Kt 3*3 <?TtlWra <3 *Ttft TO1 Si0 2 TOf 

fafoiJl 4« *Tt I 

S10 2 + 2NaOH- > Na 2 Si0 3 + H 2 0 [ £*0(2 43 ^‘TCSfa SPTft ] 

t't-IV 43 rft®I TO#fam 43 f& ^ « 'SI*^ Rhjvih I <4sl' 

' a T9(l5.^ GeOa 'Q TO^ ^5?I «T^ C^T^fRI I CWT <$fi> *ff? H 2 S0 4 > 4 ft® HC1 4Pu,«s ^TR«f 
ftfost to TOffarra TO«t to 1 tot«j to?^ to f^n to mfcft *ra*t ^*13 to i 

Ge02 +4HC1 -» GeCU + 2H a O 

GeOa + 2H 2 S0 4 -> Ge(S0 4 ) 2 + 2H 2 0 [GeOa 43 TO3* STOW ] 

GeO(2+4NaOH -» Na 4 Ge0 4 + H 2 0 [GeOiz 43^ 4m ] 


*i^*1*i^ 'a(P^('b*i1*i 43*. *ltft 3t3T «lltf 331 4c^wi C3T3fT 3T3 C3, 

GeO(2 43 TO3«ftf *p ^*11 

s^-IVA 43 8<ff C3)3 TI>(.»m , gfl> SnO 3 Sn0 2 '3R3 l '®lc. k i3 3S3T fl>c*i<i Wf^'t 

3*3TT 33ITO + 2 « +41 &53 «|«||^ ^53?f I TO SnO^ Sn-43 WRf^f «WUf ^ 39313 


'aift^'su ' , R33 , r§f 43*. Sn0 2 CS Sn 43 ©t[3*t 3*3TT +4 393T3 3iT ' a lil 4 T§f I RwPlR'® 

R&iiwh^ cto to? 3 $53f?teT3 otm cro 1 ^jhpi «wt^ (SnO) 4fro3 to %nm <3331^5 
(SnCl 2 ) « WC^ TO*fcjHT$l> TO [NaSn(OH) 3 ] $<*3$ TO I «WnRw >GJIft* 'sm$5 (Sn0 2 ) 
4ftt»s 3R3 C333 HC1 43 3TC3 *$jlft<p 33*t « •’f?fTW CW? NaOH ^ ^ItW ftfolll TOI 
C>1llvS>UIN ^JlWt *R*f « *ftt% TO I 

2HC1 •- > SnCl 2 + H 2 0 

NaOH + H 2 0-» NaSn(OH) 3 

4HC1 -> SnCl 4 + 2H 2 0 

2NaOH - > Na 2 Sn0 3 + H a O 

^1-IVA 43 4^1 CTl»I OT® 4<J ^ 'BWft® PbO 'Q PbOa'STTOl ^ITO 'STC«fJ (?T5-^ 

TOI ^I«flTOI + 2 « + 4 I ^5?I 'smi^W» I CWT ^5|?Tf ®TOt 'TO <3 ^TRfl ^<p'ol(l< 

Rlfffil S»W 2(t% CTO3I *R*t <3 <KJ! I 


SnO + 
SnO + 
SnO a + 
Sn0 2 + 


( SnO ^ TRI^ SPTH 1 

(SnO^^S«R^SPn < tl 
[ Sn0 2 ^ *k.4s sPH*t 

[ Sn0 2 43 «!» SW«t ] 


c? r 


PbO 

PbO 

Pb0 2 

Pb0 2 


2HN0 3 

2NaOH 

4HC1 

2NaOH 


Pb(NO a ) 2 +H 2 0 
-» Na 2 Pb0 2 +H a O 
pnf^jira g r ^ i ^ c 
-> PbCLt + 2H a O 

-> Na 2 Pb0 3 +H 2 Oa- 


[ PbO 'flsJ TOT^ 2W*t ] 

[ PbO 43 ^ 3^3 ] 

<£ ^ 
l Pb0 2 ^ "Vl?W srsrf^ ] 

[ Pb0 2 ^'S|j(«R^smT e t 1 




grr^il? 

(?TU55ia «fR TO#5js 9|jtC*1Hl (PbS) « (PbC0 3 ) C3 TWtTO TOB»t1^4> <3 TO^T 

(?T5 '0(9||^v!j (PbO) 5TTI 

2PbS + 30 2 -A^ 2PbO + 2S0 2 ; PbCO a A^ PbO + COa 
CTO liPFft fifct TOrtf Pb 3 0 4 (2PbO + Pb0 2 ) TO I <<W OFS <&5 3\ ftft tfH 3\ 

PlTjfl I 























































^ RRjfRR ^rrr-otr *tai 
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i I 'G^r-IVA caT l OW l CSFTal^Z^iT ^rt^-f^rC5m«r «T*T«^5t 

Tendency of Hydrolysis of Chlorides of Group-IIIA & Group-IVA Elements 

fRf*t rr^r crri^ cw, Naci Rtft?® gft^s Rtjj fRSJfw ^ ri i ^3 ^fw-RRW 
crrr rot <RftfOT oprar^5 ^ ^ rt 1 rot^cr c« csott^ cw bci 3 , 

pci 3 , PCI 5 atft RtRt f^rfw rr 1 rrfir ■ 5 Tt«rra e t^ rtj^ Rcdfa'o ^ 1 

ct rr «n^^tg h»ii' 9 i<p 'Pi, 'sicis csoti^ *nf»f 'WTsit rUj RcdR'o rjgrir zM 4 i'*i crrtr, 'scr 
^ t RtRnm 1 cotr, ft-niA -o ft-ivA c^rr^sr cROTtltM rcj from aRW crri to I 
(r) ft-niA crTtrr c3FiRt$T®R Rttf-f^rc-tRR: 

(h) BC1 3 TO Rttf f^aRR 8 ft IIIA TO bR CRl 9 ! (TOR TOfr TOT?, I fTOft BC1 3 RtfR TOt 3J5 
RtSj f^CSf^S ROT CRlfito (H 3 BOj) 'Q HC1 ^OT I 


BC1 3 + 3H 2 0- > H 3 B0 3 + 3HC1 

(*) A1C1 3 TO W faSRR 8 ff-IIIA 43 RR OTfa «ulqfiiftTO TOft Rt^ROTO TO <TOI$W>5l 

^ farotOT snm torr to 1 brot aici 3 ri3 fRt*rfro rot ai(oh) 3 « hci 

I <pcr AICI 3 TO IjRR R§fa RR1 ^OT 4 RIsrjI I 


A1C1 3 + 3H 2 0^ A1 (OH) 3 +3HC1 

A1C1 3 43 SROT OTT»tTOTROT ft&illft RtR f*OT ROT ROT R<fK Rl^ ftOTfRR R*R 

ROT I 4 4l<C e t A1C1 3 TO ^IR 5RR (telita RRR \o|t\o HCI >*llR'5 CTO ‘MC's RR I 

ft-IIIA TO RRJTRJ OTiR RfRRTO m3 RORfR V6|c^T5i wOTIroTO RtjW SlR*!^ ROTt TO1 
(R) ff-IVA dtOTR C3FlRl$WA Rltf-fojfRR 8 

(i) ft-IVA C5 Rt^R TOfi> RRt^l f5RR lilft STSTtPrs OT 43 OTOTt$5R^R CRRR CC1 4 , C^Cle 
RC3fW ROT I lTO[Rt*5OT Rfl> Rt I CTRR, 

SiCl 4 ^ttjJ ^?T} CCI4 3$ PicrfR'o »ft I itR ' a li^ I^CSRC*!?! I^RT C'PlHc.'l 

(? p r c^ R^wro a«R ’mfttTO 

fRiR Tft^fKa «2r C^hff *Rat*pT ^TtW <lRfl> >ll*(M"l R^R ^55 «r«^'ST C$W 
Rt TORlft R*tTR RJr RStfT | 

SiCl 4 43 Rt^-%SR*f iRR 3Q5 Rtf?R Rf%tWR *RRt^ RR«t fo&WH ’RRt^jR >t^C<«t R»«R RRt 
CRM *lkRR Rt*<TCR R^tW RR I ^ faldPtt-W* RT R^Sf CRN (RCR RfRrtfc'5 HCI 

R^RRRI^^ RRI 


Cl 

I 

Cl—SI—Cl + H 2 0 

I 

Cl 



Cl 

a-!si-oH + hq 
I 

Cl 


'si-VlSl 


RR RflR Rtf^t TOI fRfaRR SiCl 4 Cl *RRTf5Rf^ -OH ftR RRT 2tf%TOf^ RtR 

«HW I CTRR, S1C1 4 + 4H-OH -> Si (OH) 4 + 4HC1 

4 ftlaRR ‘fRfaRt-R*tTtRS* Si RRRt^R R^*R “tl^-HiW boft ^W<WjH fWRR I ^RTC*<J ^Rf& Si- 
C1 R*«H (RlR FR (Wt^T RRt. Si^OH 2 Rf^Wt R*«R CRCR RR C^5t ^CRr5r I <R£5^ PlPl'P'l 
^iR *rflOR CTlR CRC5^WR fU 3d RRlR&lR RTt^, OTRtCR H 2 0 CRP1R R C*RRf5 
ft 9 ! TOR CRRRT R**5R; RRJ RRR Si ’it’P R’SfRRR R^*5R RCRT^ I 

R’Ri, ^Rr R'olil *RTOIR c*n°11 *RRt^R R'olil 2d RCR C^TR RRRf&tR cr 5. I fonlt. 

RRCRR RT? R$R5 R^IRRR R*OR RR I fSRft RtfRR R<J CC1 4 43 C ’RRtft ROT Rf^OTR R'RR ^ 

ROT ‘fR^RT-RRIR’ Rf R^ff CRtR Mr 3*3U5 ROT Rt I H3WI CCI 4 RR ^ %SR*t RR Rf I 

All e-books & Software : www.tanbircox.blogspot.com 




3*t- IIIA « 2J3-IVA RRRR Vte 

(*) '3+toftw ®*IGR1 Rfofll £$]*R»m RRfTCR RJllft4 CjPMI^Vb SnCl 4 
< #*M 31RJ 3tW I 

SnCl 4 + H a O-» Sn(OH) 4 + 4HC1 

i fl>*T (ii) (iv)-«h?t wr?RP-f5rsrt?RP «r*f 

Redox properties of Sn (II) and Sn (IV) 

fiR *3^3 ijf& R«?IJT 5 s ! +2 « +4 I W3T C^fGl^fD ^TTRI ^mt WBFF 

*g fasting Rc*k<j < T*l'Sr <psc'» ’ilw I fiR iiwl^ CRT? $.c°i < r5*i ' s T t lR|jlt e t?l ’STRJR Sn 2+ RRR 
51?lfi> $c*i<r£i vwap» 'STt*?TC^I Sn 4+ 'RRR ^R? ^ I ^SURvoltui W^RI PRj|c3 C'RTCRT 

SSI 


Sn-» Sn 2+ + 2e"; Sn 2+ -» Sn 4 * + 2e~; Sn 4 * + 2e"-» Sn 2 * 

Sn 2 * 'SRR C«ft^ ^tdt ^ $.<.*!<*£ i ^3RRJ*t <wk*i Sn 4 * '3RR ^ ; IVtftwCR 
Sn 4 * «lRlWd RTW CTM ^*1 Sn 2 * 'RRR TO I TOflTO CT $C*14»JH 3TO 

TOT, <R WRR tflW. CT RR TOI <R Retl<4 I TJBfflt, Sn 2 * ^RH 'stfft Sn(II) ftWtSR 43K 

Sn 4 * ^RR Sn(IV) etlfl^ I CRRT RRI I ^5tR Sn 2 * ^RR *11^*11^1 

R | etls < P; ^TOR Sn 4 * *3RR *in*i | etls < p I Pksn Hen* *4kin 'Q *(t4n SfifW 

Rironmn 

(*) Sn 2 * «|MW* fi wUff Rtffa ew*r t SnCl 2 ERR CRTCR Fe(III) TOR Ritlft'® 

TOS Fe (II) TOR RTO I 

SnCl 2 (aq) +2FeCl 3 (aq) -> SnCl 4 (aq) +2FeCl 2 (aq) 

SnCl 2 3RR Hg(II) TORFP Hg(I) TOtR RT RT^Hg CS fw#5 rto l 
2HgCl 2 + S 11 OI 2 ) Hg 2 Cl 2 + S 11 CI 4 

HgCl 2 +SnCl 2 C s if^)-> Hg + SnCU 

(D sn 4 * «hiim* «wr t *r%*rt^t ftsttroros sn 4 * <RtRR?R wrfR® rto i <rrr, 

SnCl 4 43 BRCRR RTW « Zn 43 Rftfllil Zn ‘fl^Rflf^s TO* ZnCl 2 «4iT 0RR <int SnCl 4 f^Wlt^S 
TO3SnCl 2 43^ 

SnCl 4 (aq) + Zn(s) -» SnCl 2 (aq) + ZnCl 2 (aq) 

bs*b<M o <44.14 

Uses of Carbon 

^lnt*is 3*fR jJRcvocin ‘^to'elcn ' s )k*ilt> r il 4nl TO1 

(^) 5nwn un^ln I 

^ ^ _< fs - 

h I S^voln fRj^ sj*lNR fT?J ^ I < ( 5 ^o ^ ^IHR jRj I 4 

RR>s( ’TC^sjJ Rc-Rl Inc'ln RR I PRR c^lRin, fR C^Rt, ^PmH 3^R> 'flsR 

^1 '=T3J^ 45$R 3Rf^ R7R %R! RRfr, 3T«m f^3 'Q CRRTtUR RRTC 'Q RPI^ 

*»l _ 

vs I 'o(I^i <Oj’1ll^ tvo!3 RRC® I 

(R) an» l 3ut< RPRR i 

i I Tli cRpltlS ^R Rc-n<l StRFf^P 3^3 3 RrR3 ^ | 

^ I f^J<5,3^'<lH RCT SjRFltdR ftf&a *RHRR Rmifl RitWH I ^Rk*JJ ^ Rjflftl^ 3f^5 R€ 
%RR vSRl3RPltt5^ flp RimtRw RtW f5ra«r %RC3 WU ^SRlRfRJ I 
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VS I 4 3j®t ?3Hj(v>>4 Ijffcc® $C34ttl'bi5t3 0 §C34U;lttt3 t'sftc.'® 2ll4l$t 313?® TO I 
81 «n®3 33C3?) ®f®<2, facsqw 3t4t$t m?m 3J3?® to i S t iiTO e w|3 NaCi -43 ®ffo. 

ftraw C3C4 Wlfcilln’ft ^ W TCa, KC1 C3C4 K, MgCl 2 C3C4 Mg, CaCl 2 C3C4 Ca 3^ 
♦fl® vsif^jic^ SJT4ftt $C34dJ|VS <J<?® TO I 4 343 C4C4 'auMIttb CJPlftl ft33«J TO 3C3 C4T3 
<n® <t<5^ra 3*®3 to i 4 TOst ®f®«. fa«t3i33 wito 4iP3f3ft3i3 ©<2,3T3C3 sii4t$t 

$C*14t£l® 3J3?® TO I 

<f vB'O'olc^ CTO ftwlftn® TO 3C3, WCfM 3®34134 314t^t TO | 

vb I S(14l$t ®f% 2513313(13 ^c°i 0 3C3 3C3 31® frofttva 3J3?® TO I 

3 I 313313^4 jibe's ftvaJcis 3f% 5TC33 ®3J Rc-ios dl<pl$t <u^f.'o TO I 

(3) 43t3t3ta Wcro <i<\\* * 

bl 4T&4331 2 ®!3(ftjJC3, 3T® ft»1l‘!C3 ftetl<54 33^3, 31?C33 ®3T3T3 %3C3, <®C33 3*3 
*j^l^sc3 ^31^3134 1TO3C3 4ft 3J3?® TO I 

* | . firtffa 433t 2 43 4®jfa4 C3133 WIS 413S3 4ft ftft 3f3C*lt*1C3 0 f33SfC3 313?® TO I 
\S I ■nlis DlflC4l*l 2 H)I3 ^c3lc*t 432. ftft, C'O'i 32|f% ftssfH 23 3ftt*ll3C3 4ft 3T3?® TO I 
8 I ®»ll 4fl*ll 2 ale'll 32.f^C3C3 4ft ^1313 4lft, 33^3 C33I3, tl$,3sl$tl(.s3 1?133, ®®13 4lPl 
d^Fi d^®fttvs 3J3?® TO. I 

S> ,i> I f^ l wcm-c-j 1\C*1C4 «4 t <Offl 

Uses of Caiboa in Industry as Reductant 

(b) 431®TO30 41^3 44ft ft®t34 33T< I 4%C®C33 dfe €fg 4WFi3 413C3$ 41^33 4 f3W13«t 
I C31AI, F3f24, CTO d^Fi 31®3 44t^®£4 «p|^ # i ft®l33 3 5 3f®7® f3®lf3® <pcs 31® ^.3133 431 
TO I 

FeO + C—^-»Fe + CO 

ZnO + C —Zn + CO 

($) ®^ff3 3W C3C4 S,I^CHjlCej»i ft^dhc/is 431 C4t4 41^3 3J3?t3 431 TO 4C4C40 4l4*1 44ft 
f^4t341^C3C3 416? 4C3 I It®*® C4I4 4T^C33 C5®C3 Pt») 51331*353^3 CO *3 H 2 3JT3 R:|3 ^^3^ TO I 

h 2 o + c^h 2 + CO 

4®1C3 ^31 ft v® 51X13 fteHc4 '83ttl3 3113 33T TO I 'Q3ltt3 3Tt3 C3C4 4l33 3C3Wt^®^4 Wft3® 4C3 
^*23$} C0 2 3JT3C4 vss^^va 4C3 ^J34 4?1T TO I ®33 ft*]/'! H 2 3J13 31331 3T3 I ^®?H2. Fl?R?M 41^3 

44ft 3TOf3®J 435 W3t3 f3WI34 I 

2H 2 0 + Cr=^ 2H 2 + COa 

(vs) C3lf3® C41C43 C5®3 31^5133143C3 CdlFfc$3!3 3X13 (2CO + N 2 ) ^3^ TO I 

2C + (N 2 +02. 31?) -A+ (2CO + N 2 ) 

CdlftS^tls 3X13 « 'Q3Ttt3 3J13C4 f^335 ^*® Fe 2 0a 23 Cr 2 Q3 43 ^33 51331 43C3 CO 3X13 
CO 2 4 3f^3® TO I C3C3 3J13 1333C4 %53 4C3 41tWlftl1l fdl^® f4§3T3 43C4tt3 03C3 51331 43C3 
CO, CQj ^TO3f%T3 N 2 23 H 2 43 flft|3 31031313 I Jf 1^3 4Jl«lftt1l ^313C3 313?® TO I 

r*lPl4EH ’’O >BtlC. a fPlin^ 

Silicon and Germanium 

b I Plftl4M3 ^33 2 ^®C4 C3t3^3 C333 ftPl4t 4fft 0 C4ltlt®f ftPW (Si0 2 ) iJC3 Plf343 
ft3J3l3 I 4TO?1 f3f3C4t t®Jlft ftf*l4W3 43PTO $<3 I 

f5d%C4t3?^ 2 b I ft313lft 31 C40ft3 A1 2 Qj . 2 SlOa. 2H 2 0; I 3tl3 C4TOnt3 (Feldspar) 
K 2 0. Al 2 03.6S102 I 0 I 3tl3 3lt4T (Potash mica) K 2 0. 3A1 2 03- 6Si0 2 . 2H a O I 
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IUA « 5^-IVA C3l*PPJt35 53153 




\ i wnrftowa $<pt i 3fnrff3arc33 3313 ' 3113(33 33 , 4Ag 2 s.GeS21 ^vs, 

6 -7% *>HCtfPl3l5 'sjTta I 45 Via '5(14^4 3*1 mcs 5% Ge '31^ I to3$t55 3&3 ®rfip I 

(i) ftY«C PlPl3H 2P^ J PPl31 « C3T3 3I<M3 ftjft'T ^3 <3Flft3 333 5PHI 3t5 

PP133 ditarant® (sici 4 ) m*gs 3313 33 <aw 'srcto w atom to* 331 33 i 4333 
sici 4 <3 mfas mm <?it3 h 2 nrm^t Mg 31^ mm\ zn »n^ ^mt 353 PP 33 sp^s 
33 t 331 

Si0 2 (s) + 2C(s) + 2Cl 2 (g) —^-4 SiCU(t) + 2C0(g). 

SiCl 4 (0 + 2H 2 (g -^-4 Si(0 + 4HCl(g) 

CWPT P(^P^4fl e f i 4 ‘■i’^Rn'o 43fi> *fti?t 


ft(*) 3 H 3 t ®3 §33 C«R 3 Pt 53 fto 
■$%! §^5 ^'Ql < Pls •iNt'S «fft3 | 

mrn\ $ 5*5 <F«i»ra 4*11313 P(*i<m *to 
wt 43 33 m <313331 to3 to 3Pirc «rrc3 i 
<Pt?l»irD f»ICt>fl Pt 3 •psre® «rt 3 S 3 §3^33 3P13 
Pf*) 3 H 3 p 3 J&5 3 TC 3 I 43 $ PPTC 3 $ 33 Jp 3 



r=^ 

, 3Pi^ ( 

S| 

1 

±r 
— C 

i... 

<$*TW 

> 


- PlP33 








+ / 

- \ 

P = V 

> «PT5 



PPf33 

~ iu.:ii7T 






+3355J 


^to <k*i<mm wm 3t3 <313331 ^ ^ ftTtow 

R*]^ PiR^'i sp^s <p<ii 313 1 

(*) stiitfPwiii fip^fa : wrcrftopra «ii3R3t3 ^twt^s 353 ^mrffRrra «i*t$i5 

(GeOJ 4 3P3<5 ‘Pfll 33 1 'ic?5 PPi3H ^os Ge0 2 C3E3 43$ Pific 1 ^ «tk4R«N 3^® <p*il 3311 

> 1 PiPi3M3 <J<4i»5 t Kv&i'til ^^nai wwiftto, PiI*i<m < 31 $, 3jwiPfcr-P(3«H catai 

3^ 3?^3 3T^£<9Rfl ^3J Pll*l3H 3T3|<5 333 1 S(PR?. I 4 33 3*33 ' a ('8J^S *1$ 'Q §^ cl>3»ll$*l *1% 

$ca mu? I 

(4) 3C3 3iqPl3 3TC3 to PlRl4W< <J<3l< 44CbfT>31l I 

wifn, PiRi4^ cm?? « toRR f^*t, ^rt ^WBUta Mto 

mm^S 3311 <^R totRl (Zone-refining) 3PW ^ mm 

^iu5 >q < i1^m: e t «rj c5?pt e?n*t mm jpPriMJa (Transistor) mm 3a 1 

M mmm >?ptoa ^ritoJ 35 to^r f&*t (Silicon chi^" i M wl^rera 

cmsmum PiRi^h t^n 3twm Jtoto? 3^t 1 <^mw m 

P1R4H tk’m 1 ... ^ ,_ . 

^1 ^rtrtrPnrRjR 3333R * (b) PitoRj ms totore <Pito^f*<n totoi toe 4 
*i?jTRj w 3?n (^) etic4Riiiw«i <r$ ^ ^to 5 sprtf^s mmcs 7^33 3^ ^ 

sl©lc<l 'S 313^5 35 I (o) 3TCT WtCSlPRlPl 3J3^$ 

35 I (8) ^Is^lR R>-1C»I^ »ulc*M *11*1 3t% ^Ic^l 353513 35^5 ^k4Pii)l*l 315^5 35 I 

^ I Ptot (Si0 2 ) * mt5, tort? <3 3ft5 §<s,3t3t3 Plto 353 3t53R«t 3T33® 35 I C3f3Tfor 3fe 
^5to Plto 3J3^5 35 I Ptoi 3l^r^5 (SiC) 31 31^1531^1^1 3133 '3^3 »U 3^ ^to PP(3l 
"5?I I 
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« I (Silicones) t — Si—O—Si— ^ 2^- 

Prfom aforra aPmiwd <aw ~s*\ r 2 sio i 4 ucarnra (r 2 sio) «u?i mRRR 
(r 2 co) ^ wra «ayr am<Ma w i ftfliwH a<Ifm, atfoR ' s tg^%, a*«ifN srmra ^*t 
asfcr aatf i PiPiwh fojic, 'sraft«if), i 

Pif*k4k*ifl sjs^Js % PiRic<pH ca^G, '»|R*I, 'Q 'QJIl'CW spp aliWi zi^t^ic'o siSfR ^ i 
PlPlWlH * ftPtWH afomi ml*mm foft$»f PMI$*I WIR4* ^3 «tt^ I 

«WRI pRlta GFR?H fo®m (Silane) RaSiC^ <& mttf f<£*jPR RGi PlPRRR smjjR ^ I 
atflfo^'SlM 297°C at, 570 K Rtamtarra ^5*5 aai* «T5RC^ $aP<4PkR at PmI$*1 

wPiiii^c'ss atca fiP^cis R&sis Pic»\»i d^'o ^si a?t i 

2RC1 + Si ) RzSiCla; (R = Me, Ph) 

R R R 


R2SiCl 2 


H 2 0 

-2HC1 


»_0-Si-0-Si-0-Si-0- 

I I I 

R R R 


1> S-S S I ^PT5 >® l^rsrtfSRF f*WB 1^rf%^^irsT «j£vq 'Q <3<-5j^ 
Importance and Uses of Silicates in Glass and Ceramic Industry 

(*) trrt^t?^ t rr aw Piftwl;* fota 1 mtaraa rr aw ftPrai , (Triform Pf*kai3 
« amform P)Pk«Kl5fl fof«t I 43 Wl&IVft 3W Na 2 0, CaO, 5Si0 2 I 'Spumr Na 2 0 « 
CaO 43 *=R*f WW R13 aR3 K 2 0, B 2 Q 3 , MgO, PbO 4 m3 3T53 PlPkaU %*R3 3R3 I 
43fo C3R WM Isfls s»k® cslcst <3 ^FaWi> ®IIM> I 

(a) ^rcsa ft* ^sarna t mtataa rr 3Rmm awfaftat, carat 'sma« saiaia?, awia'ra 

boo Rta PiPis»l at^ 43 aR3 'Oo —80 Rta carat ^ITPJ 3f catform s^stiG 431 i<? Rta ijiMMs ml 
anaform ariwE 4 ai ca aRa fojafif RfoRtl^ m 3 W3 afonca arcsa ftfon 4 foii^ 
fo*m ^5 srm i400°c ^r^mram w Pi curt (Triform 

PiPiw'g «■jpimform Prfawt; ^r 1 

Na 2 CXD 3 .+ CaC0 3 + 2Si0 2 ) (Na 2 Si0 3 + CaSi0 3 ) + 2COa (g) 

Na 2 C0 3 + CaC0 3 + 2 SiOa ■ ■ ) Na 2 Si0 3 + CaSi0 3 + 2 CXD 2 

>3 - 1 * 1*1 -i*i-*s »iPiv© <43*m ^ks 4 , ' s r*u Pw s“isi sum ^?r i ^■iiP's 

s>it>cs» PP>s( ' a d^I'® fo?r it®T <mI 1 ^'t»ic<i$. 4kbii ^ 1 

. tfRr ^ i 43 ■sRir mir *ffort«r 

mt?i?R forxjjRr, ^1 c^m PiPiwt I^ctw «tr<p i 

(*t) ?lf®^ ^lb S ^l^ls VIBGYORI 'HP's <Pkt> ^S-HI^SS *il^s CTm PPks Pfojj 

■^15 C'aP ^1 I PPH : C^^Pl Mn0 2 , ^R5 CoO Cr 2 Q 3 , m^S( ^R5 FeO, ^53? ^R^ 

CdS^f Fe 2 C^, WII ^R5 Ce 3j?f, *tt*\ ^Rb Cu 2 0 f^5 «tR^ I 

W ^Rri sttmosH % c>mFi ?m, ^7 nem tr, fjrt F»mm ^r <3 rr 
a^f% ‘mrrra ^r mR^ 1 «hjhj ^rq 4 ^ aHmm ^*n ^?r i 3 ^ rum sr-j%s 

P^ s»cs '»( 1 jHj ^I'js 'acsd^'s <3 s>lscil> p&sl CTt*t S*fll ^ I 
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3*1- IIIA 6 3*1-IVA £3toj£^3 33133 




^Tto ^ *>.0 1 ftog gpytii 415 «4twa 33(% 


4Icdh fiW K 

^ICdh ^ 53]% 

tof3 3l1 

4J44.13 

i 1 333 31 £3M 41F 

Na 2 CQ3 t CaC0 3 , Si0 2 

§^T£*f 33W *1£>I 313 1 

*331313 315, 6 

Wte33p5^5l 

* 1 31 *ftH 335 

K2CO3, CaC0 3 . Si0 2 

®6I£3 w 3£3 311 

3I3I3PI4 415 33*nf^ 
43133 1 

O 1 ^Ib 

Na 2 CQ3» K 2 CX>3, PbC0 3 , 

B2QJ, Si0 2 

Ijpt 41153 

'31C51 

53313 £33, 1^143 
(I'iQ 431331 

8 1 *flt£33f (£3T£3t 
Pltof5) 

Na 2 COj, ZnC0 3 , BaC0 3i 

B2Q3 Si0 2 

fSfK *1313*11«* '31£^, 
5 "d 'oM Stf^£3I341 

$4 3TC33 415 35*111^ 

?'©15l 431331 

(t 1 APT 

KjCO), PbC0 3 , Ce0 2 , 

Si0 2 

■»cf'b'9|Jl4 'S(1'^l3tlf»f 

3ft[ £*1133 3TC3 1 

5*1313 £33 frsff) 431 
^31 


A1 2 0 3 . 2Si0 2 . 2H 2 0) to4t 6 *f5t3_£43mi3JK 2 0. A1 2 Qj. 6S : 0 2 ) 3tft I to^ 33£33 

gmiftpw hot totot3j ftoift, nroroift, ^Pm, 315133 iw 1|4 t jm*iMpHii 

l34(3t$t>) I 4 'JR 3^ »j*iv^443'»lw 4fll 33 I 'ots IsR>j) ^IdNIots *l'S4ill ’iQ*)I(.*!$! ®*13 

1%% 4£H 



i^fon fcvim ^R» 3 * i to c*tntfft3 fcsfls 313135 

v -, » l Sl«t£3 4151*1 l*M >(3 £333 51331 <& A *I$13 £43 *113 Pi Pi "Pi Pel'll *fTf*t3 

31W 4134TC3 ft*1f£3t 33 I ft*1l£3l3 *13 toft 3Eg 51*1 to WII*I *1lft <33 431 33 I 44t£3 STT^S 
£44 331 "53 I 4t to «H4lfe4« 4tffe3 £®f?l 431 33 I 4 333 4*$344£4 44S*13 

^jflC® C5TC3 43t 33 I 31313*14 Wit 3131 4 $3^ *t^Pl4 43t 33 43t *113 

is**® ^mi4W3mm m i25o°c *tfa i £*tttfto3 43J i4oo°c *tfra 

Sik'll 331 >3 3 3 3 fll3liiPi4 tost ^Kslt'8 331 3^J3^3’I® 3C3 313 43?' a ll4l«i 331 

St3£3 *1tf»PT^3 ^Ml^ltsi £33 3C3 313 I £3P *33 3£*1T ^*1'8 4j|6pHl$l3 31£4, 

800—1000°C 4t*13l4l3 41 fepfclSWftlG 3134 f5jto « |J)®3I?W» ^*ll«fo4 331 

3(A1 2 Q,. 2Si0 2 . 2H 2 0)-> 3A1 2 Qj. 2Si0 2 + 4SiOa +6H 2 0 

Kaolinite mulllte crystoballte 

44t£3 *ft*4 £3lv?l(.ll <1*$£4 “RPq»U” 33133 I 4£4 1^3 ft3J3t3 I 31313*1 ^PlU (£333 3lf$3 433) 
44T£3$ to 33 I 4£3 WRT 3tft 3>$C4 £Jt*f C33t 33 (glazing) I 33W *l33CTt3T 415 313T 4 
to^^k3Warm^3^omOT3i^ii 

^ v5t"tflj faM> ^■*$£4 *nto RIB'® f^3 33,33 £St 4 *13TC^3 £ 3^-4 ^3t£3f 33, *1£3 34 <PW 
44fi> glee's 1400—1500°C 4t*l313[T3 313 \5o 3*5t 313133 I 4 333 33W , 1»Hc<tl , U "313 313 WM> 
3^31^33^3 3*3 4c3 (33 43?. 3^3 ®’ll3'SR.' > 1 3^*1 ^jR» 4£fl I 

b s-bt -1 wtajfSrftorm ^artT f ^ (Al 3 *) >® c*rs (Pb 3+ ) 

Identification of At 3 * ion and Ft> a+ ion 
|(>) Wt^to3l3 3l33 (Al 3 *) 331 ^wT 




c5^ 


(i) 33Wt 5 ’’Fti ^331 *13t'^t « C313I3 •fl^cl}5 033 *tft^t I 33^ 3Jl^lf^3l3 333 £333 

AICI 3 43 3W %5 Na 2 C 0 3 Plto ^ 3^3313 31^ ^5^5 WI 3t3t 33£33 (AlaQg) 

*11631313 I Jr 313133£3£33g*t3^OT fPt (3331^ HlW 333 £313 3*53 W133 1*1313 ®B«5 3*31 33 I 
^533 3tF 3C^3 £413R> 3 It^Pl £35 Co(A10 2 ) 2 431*1^6 *11631313 I £333, 

A 


2A1C1 3 (s) + 3Na 2 CO a (s) 
A1 2 (C0 3 ) 3 (s) —^ 


' 2Co(N0 3 ) 2 (aq) 
CoO(s) + A1 2 Oj(s) 


A1 2 (C03 )„(s) + 6NaCl(s) 

A1 2 Oj(s) + 3 COatg) 

3131 33I33 

2CoO(s) + 4N02(g) + 02(g) 
Co(A10 2 ) 2 (s) (c^nrH? 3Ji^Rwt, ’ll? ^3) 


5t 3! TOR 03-W 
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(il) fau * qfflqftform TO 4 ! C3TO A1C1 3 43 tp« NH 4 CI 5^ O NH 4 OH yflffM 

35313 ai(oh) 3 43 btfbcB ?wrw»t to? 1 to*?* tow NaOH gw^ $®*w c „ _rc 
4Jlqfi ) C«ti> (NaAlOa) ^t'wt 5%^® 33 I & grot NH 4 C1 53*1 C3t*t WC3 

ai(oh) 3 43 ?m tohw*! to? i wi ai 3+ 43 Rft® ^3 i 

AlCl 3 (aq) + 3NH 4 OH(aq) - > Al(OH) 3 (s) + 3NH 4 Cl(aq) 

A1(OH) 3 (s) + NaOH(aq) —NaA10 2 (aq) + 2H 2 0(1) 

■r ^ 

NaA10 2 (aq) + H 2 OO) + NHiCHaq) -> Al(OH) 3 (s) + NaCl(aq) + NH 3 (g) 

’THTt 'WtTO 

(i) : (w) wii wirct * srro cro to 3 cw Pbci 2 43 mu ft»ft *t^t s t 

Na 2 coT^f 5 roi wrfc wrra to$ $s*w 353c 9 ! to^ (Pbo 43 ) $?r 431 to$ wtfs cro 
to* 3 *tf&wr *11031 3m ; 3t 3131 wmost wrcro toi wU i- 

PbCl 2 (s) + Na 2 CO^(s) —PbC0 3 (s) + 2NaCl(s) 

PbC0 3 (s) —=-» PbO(s) + CCMg) 

PbO(s) + C(s) —^-4 Pb(s) + CO(g) 

(«0 cU»fcfl>&3 : (?tf nitdsti* §ro® 353 c 9 ! wr ft wife® 3C3 cto 4*ut®, wmift 
gitdiicro ibitswit®« ^%br tor fcvfl toi i 

2Pb(N0 3 ) 2 (s) —^ 2PbO(s) + 4N0 2 (g) + OaCg) 

(U) ftif *t$Nt 1 53 % cto »m ct to Pb(N0 3 ) 2 43 *t% grot M frffora ^nsrott® (Ki) 53*1 
C3l*t W3R TO^3 CTO WTC3t®ltC®3 TOftTO TO? I £ TOKTO*f ^5^ ’llftt'® 53% <431 <3 53TOW 

%*! W3C 9 ! PlHlfl 3^3 3C^3 ffc^fiiCW CW*TR TO031 313 I 

Pb(N0 3 )_(aq) + 2KI(aq)->PbI 2 (s) + 2KNO a (aq) 

333 

■IH w«oicir ~*rr 1*w»rm ibMmi 

^ 5BBBWgk\ - yjRSfaamaasz / 

o 43-niA C%wp t 33-IIIA-4 %fl> C3t3 WtC? I- 43t TOW C3133, TOlft3t3, 

tl%!3 O TO1%!3 I 4C33 C31WJW1 *®C333I3T33 tRWjg ft*UR 3CW ns 2 np 1 I 4C33 C3IW^t 3 I 

O <3-’VA dHronp I <*t-IVA-4 C% W1C31 431 3CWWlt3, RfTOR, WlctfftalM, % 
O (,*!'» I 4C*13 (TOvrj'ol TOC33 313133 ^C'vS'l ft*ijR ns 2 np 2 I 4^33 313133 wta^l 4 I '®C31% 'Q CTO 
43 2 C313#8 f%3R I 4 ^C3 3F53 3Z% OT1TO 3%^3 %»ITOR3 3*% I 33^3 « PlPl^H 331^, 
33l^3Pre 43 TO3J 3^31^33^ , 3R<ff%l3 3^31^, % « CTO 31^1 

O S'ofl ^(C33 rtt33^JC33 33Cl$C , 53 3W-TI33 3^ S 331^3 331^5 3S3^lf 311%C33, 31^3 
3T5lt^3 331^5 3I3t33 I C3133 331^, ^ BaQj 3JT3$f I 3Jigftf%13 3T?3 331^® A1 2 Q3 

^53ff I 3H^3 331^5., Wit CO %C33, C0 2 3J13ff I 331^ Pll*l3W3 33it® Si0 2 3Jl3^f 1 
3R^%13 31^133lt® Ge0 2 , fUc^s 33it® SnO, Sn0 2 43< CTO 33lt® PbO 'Q Pb0 2 ^53^f I 
Q 4m*n » cttrro CyT3ltC®3 31^ ftrS33 (33*twt S 3T#13 C?Pl3Tt® 3tft 3131 3t*J 
%aftw 33 311 33F53 CiFI3Tt® 3 l ^C!lf3® 33 I €|g tW^cBl’rf®^ 33 4 33C33 31^3 C5Pl3lt® 
3% 5TO3 31^ ftc*rftw 3®313 SRTOl C3313, WC3 Wt I gw3Tt, BC1 3 « SiCl 4 TO%1T® 

3t^ltC!lftw 331 33IRI 3I''J3 QPl3lt® 3%3 53C3 31^fTO5tf^W 30313 TOTOt 33 C3313 I 

O 3J l ?g ftf^3 l 3 31^3 ftTOPR * Sfffwc® 3C33 33C33 3Jigj3f%m C3t3 3t3R30 ^3314 33ltt 
CTO3 3Jl*]fS i n3 l 3 3l^ fi^P H 3*31 ^3 I 9TO3 33ftt^ f3^3 33T ^3 I 3W*33 33C3l3ltt O CJFIjPTOI 
43 %W 313JC3 Al 2 O 3 C3 ft’lPl'o 3C3 43 's('?‘s ftC!l33 31313Tigf3f%t3 31^[ ^'llR'o 33 I 
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S’l-IIIA « 35-IVA Caftta^JCSa sPTtaa 




b 1 

*1 

01 

8 I 

<t I 


'bl 

'll 

trl 


it I 
bo I 
bb I 


W^T) *1 b> s 8 gr^j ^rrt^| 



s^-iiia aia, a#? «$caa$a fwpi caa 1 

(a) cataa « Iftlftawu aw eat sft ^-ti) Sega aa 1 0. cat. *obo] 

(a) cataa «IftPiawu acar 8ft atfaj caa 1^ [ ta. cat. *00^; a. cat. *oo* -, 1ft. cat. *obo] 

5 ft-rvA cataa^csa ata^srita o $caafta faarta caa 1 

atfa «Iftfaacaa art eft aca anj*tr <e ^aanjar $csa aa 1 • la.GUooMobos 

* - f. ca. ^ooi; ft. <a. xoo^i a. ca. ta>b, ^obb ] 

(a) sja-niA cftaa^fwt war bft cftcaa) a^tosa ajialw a aiaafftat anart aa 1 

• __ I at. cat. ^oovs] 

(a) ga-ivA caftta^aa «wh$mmi sppft Satsaaaa anart aai l at. cat. *oo« 1 

qa-niA «sja-rvA cftan^caa catattusa ai^fataan stanar atcaftat aa 1 
fta (ii)« fta (iv) <aa ataa «lawraa ateamm aa 1 

(a) anafftfftnrcaa faaft arafkaa atn « atw$ caa 1 tct. cat. *«*!*. ca. ca. ^008] 

(a) n*$& ? aart^u Iftcatacaa n’aftsa a^fat ars 1 pi. ca. toi; |. ca. ^00^ a. ca. ^obo; a. ca. wo) 

(a) <anafant at fara aan^ caca aj at^ftftaftta a<far aa 1 [a. ca. *0*, wo; 

?. ca. ^ootr, ^obo-tft. cat. \ooi, xobb; j, ca. *oob, ^obbiat. ca. ^oov; a ca. ^00 v, ^obo;a. ca. ^oob;ft. ca. wo 1 
W “ftmcacataiaa ^aft^arataftataa”—<a ascara stntn are 1 
(a) art^ftfftnm at^t amta « 4a 'stftafaa §cita aa 1 [f.cat. *00*] 

Ca) $t*$ffta fttw tftfftacaa aama ^cua aa 1 
(a) $caaGlfta %a «rit 4 fftare*ia araata caa 1 
(a) at ? arIft atffta fi rca Iftl ftcarta * araata caai 
(a) cnrcftfftn fc^ntan sfatn a^fnt aa 1 


bi ajtajtaa % _ _ _ 

(a) ai ( 13 ) ^ »Hit'eq> Na(i l) ^a aiii'gp caca caftt caa? at attart aa 1 [a. ca. ^oobi 
(a) ai 2 o 3 <aafft artart aa 1 (ta. cat. ^oobj's. ^t. ^00^; 

cat. ^oobj_fft. cat. *obo ; a. cat, ^ oos, ^oobja. cat. ^.obo] 
(a) laa ataarata ajt^fftlaaia cat?nt® Attala (Al 2 ci 6 )^ca 1 ftaiaf act; *iiaajtajtat« i 

f 5 . cat. ca. ^obo; ft. ca. ^obb a. ca. ^004?. pit. ^ooij ca. ^00*1, ^oobi 
(a) ffta ataatatta aici 3 Waifea^a caa? . cj. cat. ^obo] 

(«) (i) aici 3 ^a a^tta gaa ajtaff caa artart aa 1 | t»t. cat. \oov-, 1 ft. cat. ^oo^t, *0bo 

a. cat. ^oob'"; at. cat. ^oo«&, ^,obb;a. wt. ^obo;a. cat. ^obb ] 
(ii) ai 2 (so 4 ) 3 ^a 15% saa «dta at gacaa pH ^a aR 7 >^a era aa caa artart aa 1 
[a. cat. ^oov; 5 . cai. ^oohAobbS^- cat. ^oobjfft. cat. ^obo] 
(til) aici 3 jia a% aaca NaOH aaa camaaca at art? . [a. cat. ^oo<M 

(5) ai 2 03 $s 5 *n?f «| 4 ii^v!j ^eata a^itcBa fa^Paaaa caata a^af^ca 7n®a acacai—^a 
artartat^i 

C 5 ) art^fftat (ai 2 Oj) caca arta fwtaa ’Nws ai at^ ftWR a^ssa aa caa? -artart 
aai [a. cat. ^oo't, aebbjat. cat. ^oboi 

Ca) caiaa Stta^tt® (B 2 ooataaffaa;aaaff—^ artart are 1 
(w) ca 5 (PbO) ^ 5 *r^f aant®-anan aa 1 t®t. cat. ^oo^ja. cat. ^ootr; 

5. ca. ^oob, ^ob b; at. ca. ^ob b; a. ca. ft. ca. ^oovi 
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(^t) ? | ^ ca. ^oovi a. ca. ^oot; m. ca. *oofr; ft. ca. w° 1 

(<&) Pbo 2 gat*t gat^s to ^rt ; 4lac©a Jjawg^B to 1 ^st anart to i 


$> 

(i) 


fftftrTO T 5 RJsfSti$® (S10 2 ) ^®T aMflPia TO 

CCI 4 'TOj Rcsri%5 TO ats fa? SiCl 4 ^ facjlt^i TO 1 -TO ajiatt Rt© I 

|5t. CT. }oofc, io'i'i-, 5. (a!. }ooV, }oio; |. Cal. ^oio;R. Kl._^ooi, }oii; 

at. cat. ^eiii a. cat. *><>*, \<>:y, a. cat. *ooi, *o»i ft. cat. a<»al 

flR (ID aaTOTjaafoRl^t foflaa; fiR (IV ) aa*Pt^a g^a ^taa I —4aajiaitRl© 1 
cars afccffGta ^5*5 aata act?, ^ a^itaaroa CTa 1 Ifl. cat. Wo; s. cat. *ooi, *o))i 

ft. cat. Aodk, aoio; cat. aoioj a. cat. ^ootf i at. cat. aoJo 


TOt^^t? ^a araata $csa to i 

a 


» ? 


[ at. caff. ^ooH 
[bt. cat. ^oiil 


05) 

(B) 

(*0 

05) ^tatPcaa* AIN + H 2 0 
ff) ar$a asi% t * 

('i) ^atgfta © (^) ftftaaa araa arja © araata caa 1 
(at;) R?Caa Ca© | 

(i) a*t$> ta. cat. *$©*1 faaa$5 

(*) catareta (v) TOgai^D [a. cat. *oi>] 

(©) arca t affB [ at. cat. w-,'j. cat. *o<*j 5. cat. *<><*! ft. cat. (*) 'sweats 

aooi , *oi> j a. cat. ^oosj at. cat. *ooi ; a. cat. aw)) amaai [ at. cat. *«>*) ft. cat. *«* 1 
(8) ftihlft 'at ca©ftR (ii) caytl^G 

(ff) *f5m cap^nta (©) a» i a i c*^ia oa) ars ans t m. cat. *oo©i 

*staa aattjaa*: 

(a) gac«t ai 3+ 'ataa ^stca "RW TOt to ? I at. cat. wt, aoioj a. cat. ^ 001 , ^oii; 

ft. cat. ^ooij a. cat. ^ooa»; a. cat. ^©o&, ^oow at. cat. aooi, aooij ft. cat. \o& 1 
(a) gart Pb 2+ #stca aara tot to ? I at. cat. w>i j. cat. *o»; ft. cat. *ooii a. cat. *o)oi 

© TO t 

(a) fttcara ataa gacaa aw catgft afaa ;* -^t ata*taa caa y 

(1) Pb 2 + . Pb 4 * ; (11) Sn 4 * , Sn 2 ^ ; 

Rcaa ataa gacaa aw caro ^ttaafD ^taf © caroffrlftwta^? 

mpb 2+ , Pb 4 *, (II) Sn 2 +. Sn 4 * 

ncaa cfR cat^ ftcslftat to TOiart^s swia 'a , *H Rtcf? CCI 4 , AICI 3 

IftOT catcaa tcaa^a ftarm cro 1 (i) ai. (u) c. (in) b. (tv) si 


N) 

(a) 

(a) 


(( ^»pr%»r«naj 


jVggatj) j 


i' iiia © qn-ivA to p-arcro to!^ apaa TO*a «t«m gfl? 1 4 wa TOaj ai ao$ 
T^if^r aia^s arj ^a* si to a^tfaa* ara^s ^arj cafttaR^fTO 1 ataat 4 ^ rwi ^ftaa Rtca ^sa 
jp^ta catcaa ao$a *tta; f 4 ^j a^tro^stca atro a 4 spt *tta 1 li. Be to at^ p b, c. Si 

TO'fai^i 

(a 1 ) aaittP#)T b 

W ®^acTO ^tjar®. TO^fafttam 'root® 4^ Sssaff 'roar^s; anajt to i ^ 

(a) ai 2 o 3 TOata caata aanttBa farotaa ^p®a TOaca. ^t aiwm at^arft 

a^TO 1 © 

(a) fr#Hcaa qa iv 4 a ^aam calaacaa sfl» aca at^*ti © taarfa caa 1 8 

a 1 a&aai ftftw ai 4 a lacs toI^os alpaca aroa fawta«t *N^s ©naQa caca ftwta 
aat to 1 ai arj © 4 a ^acaa ai^a caata at^a fa^taa dcaiwaa 1 ataiaaa aacat# aaosa catat^s 
atlftc® ftcaflv* to i ta^ atalfta aici 3 ^%i gaca at^ f^cyf^s aca alta ga«t aca 1 
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5R- inA « 3*t-IVA W?H 




(?) a*lC® i 

R) wfona ws ^ ffi? gitqftgrem omr^sfiygmgra «tfr w ; ?sm ^ i * 
R) qre, 'sng t^w«t ^t? «wr«* csprar^ c*pr sicu^ ftwflva ^®tq cci 4 ^ 

RcdR'f ^ »Tt C^; ^TftJT ^ I vs 

R) *rcs,^sm^Rmre ^rftwBR ’pqfcrc ai< rn$ f^i-H wt ^ c ?*^ 

^Tt'Q I ^Jt^RT?! vstvs>?, RcsH*f fi>3R^ ^f»Tt ^?f I 8 

vaI p-SFP dft»PP(R 3 ^*0 CT <P^ft> v^TR, 4 W?! vsrfipPKf Wdf «Tt RCRUlVb I C^RR 
PlwaH ^5 p-?FP^$ CTl^t 3 I 'flu ’lll'k'o '=>uja^la; fag ^ *lt? NaOH IR*t 

'S HC1 'flPit's I £ *ff5? GFRltt® «!$.*(la *t$R *fl^ <fl?l JR*t ^fni I 

(?) p- 5 W*I C#I*R^RS RTC « SP?fa (?R I J 

R) S'nHs 1 ^5, ^I'jfoa 'arsine©* ftR >fl?( ?TtR vflfas « ••rkaa fofaal C*R I ^ 

R) TIC®, ^fiJa wplal^wa JR«t 'siJiqjJf ^TRfl ^3J l vs 

R) vS*»tHc^a ^I'jjlua *Rt*t ^llJlat'ia u^ID "i**? 'fl Pw ' r l5tal *i5)^a*l*i^ C*H I 8 

8 i^*t-niA « iva <rI*r^ **i p-'g^j i <nt ^ ^ *n^, ^‘trj «vsmt $—<$ gj%?i 

<RR_STO I '5$ 4W3I RbR^S WW Rfa^J^ «rf Sl^Pf ^ I C^R- ?*l 
'ai^l^i.vaa (Bwflfat sl^fa taPl^j RtR1 

(?) t'K.vsa faflfam ^ ^ w ^ 

R) Mg <fl3 ?flR N 2 vfl3 ftfasTC ^‘RjJ c<JHc<p (5^ ’ilPt's ctR a»ac»i ^ 

(*t) i£'nl’i^ TT^5, (,*Ht»ia ^ a r u,'o c^W? cala*i ’Q PiP^c*ia ^*(1 8f& ^II^U <!*R I va 
R) *hvs, A1 2 Qj 'Q Pb0 2 5'o < r?f, ‘pP'i <)|voa '°c^l5.'sj ^|v4a CO 2 *11*1 I^H 'oM^II'fllil 

*t!R ^»TQ Si0 2 ^ ’W^; 'W ^JNJl ^ I 8 

<t I ns 2 np 2 *rt«rliR Wieti^l ^5^?l f^TR (RH X « Y I X 

ft»ijlt>i ^.fl> ^5? « Y ® ^C'l^'i P'ijic.'i vsf& ^?i 1 ^l<j«f’ltvo 'S PhtTw X Q*n*ilT»a ’Ja^ 

l siwA *ft'5 'Q a^’I's wMItsl’l ^<p^vfi|{j Y rW^jI 'aiaih ^•il'Sl'o 1 

(?) *uinPi vflH^hPt ^ f i 


W PbO vfl^^BvS^'swl^.v5T< uT a t jt^g, ^ 

(*t) <5^)* T C4 ^Slt^CflRTjfer*TfftJ v3 ^It^D *1^ (?RI vs 

R) c^R ^ ^«(j - (i) ^®IRR fom? X <fl?^ (11) 

a»(.a Y t4l*in»a I'i'ilu <?ca aja^la I 8 


gnsr (McaJ 


*1 


VO I 




(*t) N 

<? 

(*t) Al « 

v^' 

(«o 


R) Be. 


> MCQ 8 ^|Pl4lbPl Ct^ (Simple MCQ) 8 ^ffT« 

i 1 c^Kft; p- ctr •r ? 

pp) Al w C 

c.<?hft; v5v5*rsJf *n^? 

R9 Fe (^) Na 

ai-«jT 5 P**pi‘H ^<n ^?i- c ?r 2tf^?im? 

R5) uRetMM R) «n^cf^m e t 

'BUflpRflW cgtcsfsi ftca c^h^? 

pp) Al (95%), Mg(5%) 

(»t) Al(95%), Cu(4%) Nl(l%) 


R) Cu 


R) Petla^ 


R) Al(12%), Cu(88%) 

R) Al(95%), Mg (5%). Ni(l%) 



















































*11 


tr I 


bb 


> ?rt«oPt4 *taj 
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< wlu>cH*R *r4 C4M c^lc'i ^tfrfap st4P*t rtmw? 

(4) Si (^J) C PO Pb PO p 

ItHMlbii R<E44 THtbsl c.<phTT> ? 

PP) A1 2 Qj. 2Si0 2 , 2H 2 0 (^) K 2 O, AlaQj. 6Si0 2 

pt) Na 2 C 03 . CaC0 3 , Si0 2 PO Na 2 C 03 . A 1 2 03 . 2 S 10 2 

(4) Si PO Ga PO A1 PO P 


bo I 


b*l 


b\3l 


b8 I 


iff I 


bfcl 


b8l 


btrl 


bil 


*0 I 


*bl 


'sulflfiHM ^1^, Rta^ c 1<PIC # l <fl?I 3(R 4?JBl ^f.'s ^t? 

pp) srciRttc, pi) oFRpnra («t) AI 2 Q 3 POCao 

csnf^TRi «um c4Rft? 

(4) (2CO + N 2 ) (^i) (CO + H 2 ) pt) (Fe 2 Q 3 + CraQ,) pi) (2CO + H 2 ) 

■pwra c*w « f£i«rc ^ c4H4t5? 

04) pt) fiW) -m («t) 41 s 

c^hH) 9.C^ ? 

(4)A1 2 Qj («) Al 2 Qj.MgO pt) AlF 3 .3NaF 

fmt 4t4fk4?t *rcc4S5 #t? 

(4) PbC0 3 pt) PbS («t) Cu 2 S 

95 III A, « IVA 'flu C4R ?TC*tT *TC*ra 

P)B« Si pt) C «P («1)A1 4 Si 

Pic'll c4Hfl>? 

PP) PbH 4 pt) SnH 4 (*l) Si0 2 

c»iw>s Rq&ijlfl WOT C4R *ft§t? 

04) Pb 3 0 4 PI) FbC0 3 (*t) Pb(OH) 2 

F’PTRl C*T*T t'ilsit'i C4M Cf%t 4TE> 331 ? 

pp) cm\ 4 m («o *f&R 4m (*t) wren 

4tF 3?I dl>1UlP)44IM - 

PP) *fRRI«l ftPlftwC (*t) 'SRRRR ffiStfipPU (<t) HHIHM ^4l4wt (3) ftfaPT 41#ti> 
<*1^5 T5*$ C414 4l4Wd ^*Ri 51*RT «WC®1 331 - 

pp) csnfefcRR *tjm pt) sii^ 4 «trm (*t) «3tfcra *um 
«n^ C4R wNf& M v tifa'*.33t? 

(4) NH 4 C1 W) A1C1 3 PI) AlaQj 

C4R 4t3R 3pR 4f«t4 ? 

(4) Pb 2+ Sn 4+ pi) Pb 4+ . Sn 4 * pt) Sn 2+ - Pb 2 * 

4]ct> C4RH> 4^1^® P)1B'° < PSQ*l 4fC5?f 3*f 33 ? 

(4) (*t) %T («t) 4^5 

4-b MCQ dBt fojRRt S b I *, ^ I »(, « I «t, 8 I *, <t I ^t, 'b I 4, <\ I 4, V I 4, fe I 4, 
bo I 1, bb I *t, b*I ^t, b\D I 4, b8 I V, b<? I *t, b'b I b*i I ’it, btr I ^t, 
bi I «t, ^o I 4, ^b I * I 


0*t) *ffR4T5 
R) CaF 2 
pt) CuFeSa 
PO B 'QMg 
(^) SiH 4 
pi) PbO 


Pi) C*R 4tF 


pt) (CO + N 2 ) 


(^) CsCl 


(^t) Pb 4+ Pb 2+ 
Pf) ^ 
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IP- IIIA « Sp-IVA jPTRR 

MCQ : St$ 8 

hi Sjpt niA CTfa B 43 2079°C. A] 43 *1®Ht®P 660°C - 43 333^ 3»18 

(i) mwwsj h*ft 3331 ^ w3T#t 3 *«(ct «rrre, 

(11) (111) B-B *POf#t 3*«H 1 lfo C3ft I 

cwtfb ■'lla^ ^<5- 

FP) (l). (11) s (111) p) ore (U) p) (l)« (111) FO (ii) « (ill) 

^1 fatPR 5 fflcfl W$c5 q<i)'S>'» 'ouItR'iIs ^pS 15 . RerlflC't CaF 2 CTPt ^313 Sc**t*1j - 

(q ftonra toot (ii)*rf^fa9fltra (hi) *ifipiftai 

wl*lfi» • > 1IS < ? ^c<l — 

(?) (1), (U) P) (l)s(Di)^ (*t) (ID'S (ill) FU (l) .(ID'S (ill) 

va I ^1*1 III A 43 C*fl*f wls*i *9 A1 43 ' s TC*fT foRSj’ji.'il RWsJ*! ? 

(1) B *W1$, A1 3TJ; (11) B 43 RUK, A1 43 <5! <7$; dll) B 2 0 3 Al 2 03$5*lff, 

C^I*^ — 

FP) (i), (U) « (ill) 'FI) (1)« (il) P) (l)« (UD FO (11) « (ill) 

8 I Pi toil 'ail^Pk^ *TFl s »T¥J ^3 t 

(D s ai 2 Qj (id arorrotP t aif 3 .3NaF (ui) * Pbco 3 

whfD 4t3? 


FP) (l). (D) 

P) (D'S(Di) 

P) 

(1). (D) S (ID) 

P) 

(11) « (ID) 

<t 1 < ff^ *TPI 'Q ^ 8 





(1) 'siJt , 1c*iPml»i 

i (70-95%Al, 30-5% 

Mg) 




(ii) Ptt3»I3 

l (95%A1, 5% Cu) 





(lD)^f5R 

t (95%A1, 4% Cu. 0.5% Mg. 

0,5% Mn) 



wMfi> *il5^ ^<5 — 






(?) (1), (11) 

P) (D)'S(Dl) 

P) 

(1). (D) S (Dl) 

P) 

(D « (Dl) 






(D 

(D) ’IFH5 FeO 

(ID) 

Fe 2 0ij 



c<phft! *i!5<p - 






FP) (1). (D) « (ID) 

P) (D * (U) 

P) 

(D « (Di) 

FO 

(D) « (Dl) 


‘l I ’ ! *fa<pls < p 'oil^cs’JPi 3f“I| fllR'i ^3 L^M 4I& 'llsl 8 

(I) 1H?fm S (NaaO.KaO.Pbo, BaQj. S10 2 ) 

(II) <Pt * (K 2 0, PbO, CeOa. S10 2 ) 

(liDjrtal m t (Na 2 0, KzO, PbO, BaOi, S10 2 ) 

pp) (1) « (D) pt) (D) « (111) Ft) 0) 5? FI) (11) 

vi ftfast«w ^3 * 

(D c^raife? ^3, (ii) PiPiwr « 'sutfrm frsfore 

3J3?? 33, (111) $^53 (tfH HCl 4^ 

C’PRfl* — 

FP) (1) 'S(U) p) (i), (ll) 'S(U) p) (ll) s (ill) FI) (D 'Q (ill) 

MCQ 43 t h I *t, 3 I *t, «I 8 1 *t, <M 3, 'b I *t, 41 3, V I 4PI 































(>) SI (Table of Basic SI Units) 


C5te*tP( 

ui«t»t.<wt •TPt 


(length) 

'SS (mass) 

•Wrtt "ifaM 

CTl»t 

m 

kg 

mol 

K 

’TO 

(current) 

C*FC<P$ 

s 

A 


(^) \5'^o SI (Table of Derived SI Units) 


csM ?ltRf 

(H-VC.4S *Tftf 

si 

CWHW (area) 

^1^1 (Volume) 

N'i'j (density) 

(velocity) 

2(f$> |<q 

fsf5l?T 2ff% 

m 2 

M 3 

kg nr 3 
ms' 1 
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--- 

•nwr-TO 



-Tt^r 

SI 

wl.Fl* (angular velocity) 

Wf^iiH Jffo P1W5 r 

rad s _1 

(acceleration) 

Stfe 3*1 

m s -2 

3*1 (force) 

PiSt'i (N) 

kg m s -2 (= Jnr 1 ) 

lH*t (Pitssure) 


Nm -2 (Pa) ( 

(energy) 

V(J) 

kg m 2 s" 2 (= Nm) 

^T5t (Power) 

'QTlfP (W) 

kg m 2 s* 3 (= Js -1 ) 


fW (C) 

A s 

*ICfcHfitll«| 

oft (V) 

kg m 2 s* 3 A- 1 (= JA-‘s-‘) 

t<t‘jjl'0<t» C*F3I *1% 

oft 

' Vm-‘ 

2<>ufe4 arc 

_«S*(Q)_ 

VA-> 


(vs) C*TC^ SI volPi^l 

(Table of conversion from Old units into SI Units) 


UTPt 

(Physical quantity) 

SlfhOT^TO (Name) 

SI VJ»tJ (SI equivalent) 

1 

li^J (length) 

^JTt?S?I (A) 

10-‘° m 

(volume) 

Pit la (1) 

10 -3 m 3 

(mass) 

ai&s (ib) 

0-4536 kg 

^*1 (force) 

wlVl (dyne) 

IQ* 5 N 

TT*t (pressure) 

(atm.) 

101.325 Nm- 2 Cat Pa, *lt»IOT) 

(energy) 

^ (erg)' 

10- 7 ^1 (J) 



4-184 J 


Oft (eV) 

0 16021 x 10-'*J 

(Viscosity) 

*1EOT (Poise) 

10" 1 kg m" 1 s" 1 

T51$t*fl*l WIW$ 

l»sl$ (debye) 

3-338 x 10- 3 m A 

’ji'o'i Uh 

^ af% 

10- 3 Nm* 1 


(8) TO (Names of Powers of Ten) 



(Prefix) 

srfto ■ 

bo 3 * 

CPrlt (tera) 

T 

bo* 

WWt (giga) 

G 

bo* 

CTflt (mega) 

M 

ho* 

(kilo) 

k 

bo* 

wBl (hecto) 

H 

ho 

.' C®5ft (deca) 

D.' 

bo -3 

C5pt (deci) 

d 

ho - * 

flRi (centi) 

c 

ho-* 

Pi Pi (milli) 

m 

ho-* 

.aftwt (micro) 

/* 

bo - * 

•nit'll (nano) 

n 

ho- 3 * 

Plt^t (pico) 

P 

1/ 

0 

1 

1 / 

WNtti (femto) 

f 

ho- 3 *- 

^TTtPf (atto) 

a 


b fo CTtPffi la (km) - bo* fi&BI 
b wRiPrCls (cm) - bo - * Prfl? 
b VI^W'lfil’GW (fim) - ho-' 5 ’ 

h *mCTrPfl>ts (pm) - ho- 5 * flfcra 
h twwifciPlfcis (fm) - ho- i<f fttra 
- 41 m epfkw wtJ : 

Jd'o)^ 'H'Mb'l <?Wt 

33 *Tt I Wl*l, 

2g 2gs, 2gms, 2g.m. 

5 kg 5 Kgs, 5 kgs. 

5 mL 5 mLs, 5 mis 

10 cm 10 cms, 10 c.ms. 


*1! HOT (>HMr8 































a^j 
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j) . 

aRT?R-baaUl S ^ikwH'ta « afcPialolH 8RP 

^fsfH 8 (80 + «<?) = <*<? 
aaa g (* sftt + vs<? ftftfr) - * a«St 'ta fafaS 
s ^e raffc ^tfrrrcrarc < 3 $: s?j rcrc rc rcta sfit stcuja $®a ate i bo x-a - so 
g^aj g ®ta atrca tout at^a ^faTa iw, ms ^■‘Ta^rct ucaircia aaanrc a® .naiatftfc acja J 
§®aaie I 

i i *ma j^anrca w ' s m*\ aim a^laa*! pv = nRt afof&® ^at aa i anrca af®®^ rcrc 
pv = ^mNc 2 *r§ta aSftaa sftft® ^rcrci 'arrrcata aft^ie rcafaa arc co 2 , Oa e h 2 afft 
atrca armasja 'aia ,< f aim aa 1 'am < f aT5?ta rcrc at*$a anrca R^jl^s amt artrca caaa-^aw aiat 
aaaa ^si aa 1 'suit^ais caafauflJ fastjas 
cat aaic^a vaa cam aarc ft rctarra ? b 

<a> ft ft £afr$j awi caaa armrc wrf 
*trpr ^rt ^ *&w (Tpr n 2 , o 2 , 

h 2 $®rtfa ft ft attf caiUiHnt '*rM 

(at fcftnrca fcfaft® 'srM anrca nUta 
aftaaa aia^ta ^rc (i) Frtrca ^an e 
(ii) sttartas aim ^5 aftama aa 1 ® 

(a) Sftaa arc, (i) *mrca caaa-^am aarc ft ^at? caaa-iaw atat atrca- aitrca amaam 
v rcalarca aitait are 1 (it) stp rc imol allata co 2 airrca caaa-’jam 0.058 aa 1 
27°c ®mrat <aat. lookPa atrc v£f artrca ai«vp*i arc ? 8 

^ 1 amtafta ftftataarc cararct Arcadia mtana alaa^a attt; ftsfta faftata ftsftatrca csrfBa 
e PiSji mtana al^a^a att> i ^aa *jft> ftftat ftaaa * 

2Na(s) + Cl 2 (g) —> 2NaCl(s)........... (1) 

13AI + £1 —> gMg+{H.( 2 ) ; 

3 $fhaf& awR ^rc ft^sa a?f?r£ ®t arcta e aitan *mw cf^t ^a 1 
ft) artaammft? v 

(a) aiaawta^ ®a (amu) ft? sraftrc ^aftrcrca 16 o, 17 o, 18 o >aa af^ara aatfrc 
99.76%. 0.037%, 0.204% arc 'amrcrca ataataftas ®a aaat a*a 1 a 

(at ^ftaasarc, (i) aiftftaia^sa aaat^a trca^t faaim caai aftrcamtatrcjftftat 

mate 1 ^taa $rcadja laftara aiairci faftatf& a’ajj ^a 1 e 

(a) §^taa*arc, aa®-(i) e (2) aiftftat gft> caa^ ®t rca 1 ^sa gj%i faftata acaj 
atfop^afcfta* carc ftg ®ataa e m rca 1 g^h carc a-afti f^ftaa faftatf^a afta^aa 
rca 1 8 

e 1 appa%i rcam atc^a astrc anf^a* anatom carc carc o.im hci 'sfftftj 
^rc atas>a%® arc at ajrftft «rmta aa 1 ®aa taftama <iftift® rcrc m 1 ftftg e^a 
cawtfaa vifttft® UiMrcdJ Mg(OH ) 2 at ai(oh ') 3 atrc 1 <ifttftrca vp amt e srtPtrctrca ^aa 
a#aa a®ta mrrc flat gf 5 *n^a ®aa anftft hci ^tarca $ma aa^anfWt ft^a arc 1 arca arca 
ar^ftfaa 4Pi® atPt catrca arc at 1 
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(V) CaHlagaa^t? 

W) w ft ^af? ai(oh) 3 « AI2Q3 ^a *jf 5 a*®, ^<M‘maim-v* 1 ■ 

(*t)j TOS, SHV? Rfoal - ^t? fts^S 'Slfolatf Her 4 f%®£^ 2p«n^ 4 $f f>jOb 

NaOH va ajaaiaa'aT ata #t at; wt va 1 

(a) ass, *i«2jra 'Bia'ciR* ^1%® >9 ca^a aw at$fi}* 4fa® arca £*a <nPr 

vta 1 *t*]a at ca^a aa cata atva%: *fa* hci ^fSrasa vs vs ^ ata ^ 

anajTa*i 10% Na 2 C03 a < 5c v is cvnntf^ffi a^s ? 

' at vna y fta (Sn) ^a .ataat arj gtop awj flftaa vsvtt afaata ftftaa *aj orcsta 15, 
^3 ftlc* a^ H 2 S0 4 a^ ^S’ 1 ® <ks W® (Il'ich SnS0 4 sa^a afaa® vat aa I a^ H 2 S0 4 iflfv 
ftfaanf%$a vara *J5 TCv ctsv srt*s gait* atft ftftareso mL vat mi <a gataa 20 mL vfasv 
#iwq> 0.02M KMn0 4 gaa atat ^t'o 25 mL KMno 4 ga*t isVia aa I [ Sn <*ia a 


W = 118.71] ; 

(*)'f^ 5 *fa&ara 

W fa®* UiWjaw *tav KMn 0 4 gaa aiaarcaa gfaat <3 vgfaat^cat fctsa'va 1 
(*t) WfHi« fciWiaa ttfaarra awf&v *ia«t-fwia«t ftfvata artaftv-'aftva 

*<faQ>aia aiaiwj (aa1 

(a) WH* a?®, (i) a^ h 2 so 4 <aftw"¥*n* fa&aifitH cva afutn va 1 ®^aw stve ®f 
cacv rt»t*ia vsvat ’ifa^iw a*tat ^pa1 . 

< 1 1 f^ts cvta-ftfeata RIs*«t«ps caiaia aaaran aatvaasaa ?w 1 s 3 i c^ihi aa 1 *$ (aaf$ai asfin 


asgaaaroafssaawi- 

(vi awia gaa ? > i 

(a) foga arcs $ catar? 4a ca^fvsm 

k’lksH'R. <?W l a 

(*t) caafe<4 ^c®, ftfvtna (tx/ 2 ) 

aac® carat ? ca^fBia ars 
vs ? ftf^aifta ^a's ata 4 ,^^ 

a'latva 1 « 

(a) frSW* ars.l^flpafftJa vafeRw via sacaa ■’ 
atatan a^tvaa af%^t asai ^aT^a 
f^aanf^a 300s aca ci^tooa vs^'t aa 
Rla»ats»a 4* 'a$ar?t ^aaf*r^> ar*ca ? 8 

'b 1 afvrst fa fac®t ai <^a fars *af^vs v^a fawraa a^Rx.'® vatfa* cac* favr r 

w aa 1 ai ar? 0 ^a ^acaa at^ja caaia v^a ftWiaa srew aa 1 atataa aawr^f 'aansa cjprat^ 
atfacs 'aii^RwR's aa 1 fa^ 'snafaas aici 3 *#a gata facsfvs aca *ffa gaa ?®fa a^a 1 
oa) w® ff ? 

(a> ®itaia aar® ^ ? wt^fafaaia caaai$® f^avaausia ®T$aia ai»t a^a, anart aai 1 
(a) frjth* a^s, 'sn^facaaa ^l? 'aam cgnait® caaa SiCi 4 'ai^fa^rfvs aw's cci 4 «r 
facaf^s aa ai ca^a; ajtarr asa 1 

(a) ^faas are, 'vi^faai caw aa^a fawraa opafere ai *rrj fa*aaa a^sa aa cvr^jarG 
VTTfaaia vf^ 1 *, fa^saa fssjaa a^fai ara 1 
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greg^ t 


([ ) 

__ , 

ongg^ 1 gar (as^tor) = gre t 

g ; *J4M^g I 

gsTO t vs <t ftftU ; *jfaR * vsff 

[ jjsn^g sj ft%ft g^giara gftft aft 5 ? g^cra ftgffcp pro fc^tgi^a © ® ®'© M irffcs 
S5SJ CSI^ ■'ifSs* 5*9css ^5fi> 4IWI gg-Hcst *P*1C^S ^Tft SIS’I Wft ^3 I iScaSJ gij| 

vii^iPfa vosit ‘^sci vir v5'9sR> siFo*! *t*ij ^.cs \ gftffi gqg gig ag i i ] 

i*I SATP i^(\bc® ’blc-ns ^5T*Wian, Hg 9 Wig(3 g|*ks»i ^ S3? 

; 

© 0°C,1 atm, 22.4L: . © 0°C, 100 kPa, 22.414L; 

© 25°C, 100kPa,24.789L; © 25°C. latm. 24.414 L; 

* i i]i4i«3 jyww grrCTjj grigs sta- 

(i) ’iiic-ns ggt^gift 5 ? , (ii) ’IjIc-hs gigftg '©css S^l»|c*is gj^l^gtf%^ , 

(114 «tTTCT3 w^3 s<ftiga sjasiggifo*, 
c<p|gf& glfo scs? 

© (0 « (li) © (U) <3 (iii) © (1) 9 (ill) © (i) . (ii) « (iii) 

17 C ^igvwi-'s o.75 atm &ng 500ml. h 2 *m gifts ®ga g<as gsai sg i ^ voTgi; v : i 
•f'ilsi slc^is 5ig 3.254 kPa S3 i kfi ^vi ftl53 vsgt 9 831giJ^S §^33 gi9 I 

«i i;* h 2 grills fn sw ? 

© 93.5kPa © 92. Ok Pa © 93.0kPa © 92.5kPa 

8 I STP C® £ H 2 gjn^3 JTiH "4 i <c< ? 

© 425inL © 432 mL © 450 mL © 460 njL 

<t I gis^Mlss* ftSQ>slc»ls SIPl C^rgfta ■SUd^lftSS? 

© 1 x 10“ 10 cm © 1 x 10 _13 cm ©lx lO^cm lx 10" 15 cm 

9 1 ft^ft fiMH ftfanjis to awki sg- 


© 92.5kPa 


© 460 njL 


© 1 x 10" 15 cm 


(D ft$#to «m? ; (u) 4ft <$$g ftftTii; (iii) togm g^sgj 

ftcbs C^Fjft ? ’ 

© (i) « (ii) © (ii) 9 (iii) © (i) 9 (iii) • ' © (i), (ii) 9 (iii) 

gi iupac *fc?«n 's^sis gtfigg ^ cftg ag- 

(i) gi^gftsm, (ii) cgggisftftrrWj (in) siajftsm, 

cs»i*ifD sis? 

' © (i)« (ii) © (ii) <3 (iii) © (i) 9 (iii) © (iii) 9 (it) 
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9559 


b-l 


il 


bo I 


i 


bb'l 




b8 I 


b<n 

h5l 


vsti *rft599 p-sw f^rft 59)9 99 jgAi, 2 £si, 2 |p 4a qrafrh 59)9 *69 ara i 4 99 

®9j)%%^ Rods V 91 'Q i 9t. 215^9 '*T1'S I 

4 ftuft fo^ 999)^9 959J S(WC^- 

(i) carets 9t?m 1 %^ (u) (ui) t^®f^?w?tn7i?rR, 

*iis<p 959 ? 

© (i) « (ii) ® (i) «• (ill) ® (ii) « (iii) ® (i) , ( 11 ) « (lii) 

S*tHc*s RhIT> 53FI9T$559 599)9 4159180 ®9J 99 t 
(i) A1C1 3 5%59 <99)9* (il) PCI 5 59)59.^fa 
(lii) %9ft 5JI9I$® 59)9 fttifft® 99; 

*itW 959? 

© (i)« (ii) ® (1)« (iii) ® (ii) * (iii) ® (i) , (ij) « (ill) 

Jr. . ) 

3d « 4s tf)59 59)599 59TCF5T $599$9 9Wt 11, 12 959, 5*i)9 ^9*t)9 *rfl9 

9l9f*)5® 959- 

(i) 95-IB « ft-IIB 5®, (ii) (ii) d-95*; (111) $59 59)9 WW?! 5#l9, 
o^l^Rl 9ffo 959? 

© (0 « (ii) ® (ii) <3 ((ft) ® 0) « (iii) ® (i) . (ii) « (ill) 

91)59)918? afif’SFW 9^9 25995®9 Iosif! 9faa(9 39“I*I ^91 99 5999 49559 s ? 


® 5.3g 
® 2 , 3 . - 2.66 




0 /L « f-ift aw /cil.. ® faRaW /dL « 5919 /L 

0 (919919 /L <j ftfo aw /dL, © fsjf959)9 /L <3RR SfW /L. 

20i> CaCO :t C<‘ 7 i'3f<<59nw® 9>\a ®® aw 'i* 3 9'f<s9) 9T59? 

© iC.Gg ® !1.2g @.5.6,a 

i'V ,Q, 59)59 FV 4a 5s : i®Wft <5 aflg*)- 5 ®^, 99 99)9*55) - 

© 2. 3. -6 ® 2. 3, +2.66 ® -2, -3, + 2.66 

f%559 C<PT»1Rfodl Rib» f9f3 > lTI9 '9^3? 99 ? 

(1) NH 3 + H + —»NH 4 + (ii) Cl 2 +20H-—»C1- +C1CT +H 2 0 
(iii) Cu 2+ + 4NH 3 —» |Cu(NH 3 ) 4 ] 2,: 

co^rc; 9 $^ 959 ? 

© (i)« (ii) ® (ii) « (iii) ® (1) « (ii^ ® (1) . (11) « (iii) 

Rods 59)9 'a^O® 9**H 5^T*t 995)359 9R ? 

@BeF 2 ®H 2 0 ©NH 3 ®CH 4 

J 1959l^l 8|^9 ; 5^)9 999)^9 0^54 Roul*® ®9J 95® : 

(i) '99^19 9^99; (ii) 9*«H $599$9 \*|9; (ill) Rs9«1 $599>JH 999; 


5? 
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© (i)« (ii) © ( 11 ) « (HD ® ( 1 ) * (HD ® ( 1 ) • (ID « OH) 


CH 4 (g) + 202© —> CCfelg) + 2H 2 0(g) AH =-890.3kJ 
4 « bv ^ SUSP 'TTS I 

m i ^ RfoairDa canta sfprt«fi 

(i) ^icwiflh (ii) > Rl*at<M areraSH *(%, 

(til) fa&aiffc <aaft ftfarcn i 

c^i^rt ^,c<i ?, 

■ © (1)« (11) ® (1) <3 (ill) © (11) <3 (111) © (1) . (11) « (ill) 

Mr i 4 ftfeara ca a**H«icnra atfta, an Projn s 

©Pa^C-H^H,^0=0^»Rj © Tjfl)C-H'^R,TR» H-O^R; 

© waft C-H WI, 3^ H-O a”«H; © aiafl) C-H w, Tjft> C=0 a*R; 

I AflB .iTD ^$a*I 'Sili^l 3^*1£'©!<) ^tn I tfl9 w*ilfi SfPTWI 5®T S 


(1) v = (V A + V B ); (ii) P = P A + P B ; (ill) AH = 0 

wiilt ^ca? 

©0) « (11) © (11) « (Hi) © (1) « (ill) © (i) . (ii) « (ill) • 

*o I Pi CoS SRJ PlN&in ^faaieMa 1 3£a ? 


© H 2 (g + I 2 (g)^2HI(g); © PCl 5 (g)^PCl 3 (g) + Cl 2 (g) 


© N 2 ®+ Qafg) ^ 2NO(g); © N 2 (g) + 3H 2 (g) ^ 2NH 3 (g) 

CSap NH 3 frVIRMd fafoalfl t 

N 2 ($ + 3H 2 (g) —» 2NH 3 (g) ; AH = -^2kJ 
4 Rfonlfl ■H5)<W5 e t P>fe<p »it <3 Sftjp (S^?i 3T<31 


5& l ® v 1cul'j Qfom HI 3’SM ^.cs PlWja t 

© m nh 3 © vn wi Rromt aiaftafifo area*; 

® 1*(a Wfxirata 51t*ta ST5R <R$; © NH 3 ^Ita I 

i- ^ v iwi'* ftfeara ^Paa <p*ii<f w i ? 

(i) RRTPpJtt amPic* ^ca arta ; (ii) fa^ nh 3 faw»H n 2 « h 2 ata. 

(in) 4 ftfoiiii acawf® ctrfro aca aT^a ; 

C4K1U *ijJ^ ara ? 

© (1)« (ii) © (ii) « (iii) © (i) « (111) © (i)., (ii) « (iii) 
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Wcv£>°i 


M3 


^51 pH 6 £ 3^*fa CSJM3 Wl® c^l*ifD“5W? 

© 10-8M ©' 10-e M © 10" 7 M © 10 -5 M 

^ «rRt'o pH 44 4R 3 44 C4f*t 4^ C4C4 wf44 ®4<^1 4*t4 4t3 I WR ^ *<4^1 fljftffs 

ft^414 'O ^4 <jj^^.lwsi 4^41 4E44 I 4 ^5^tJ 1%%^ PiCbU 48 4t. <3 4<f »R Sftj^4 S'QsJ fft'Q I 
■$8 I ^tlijc'S 4t4l44 pH >44 4M ^® 4W Hl'olfa^? 

© S-8 ® 5-9 ® 3-14 ' ® 3-9.5 

4tf I 4l®wf*)s ' s ffa? '4§)4 pH 5H sl'^lt'8 4T4^5 55- 

(1) 54 (11) CaC0 3 $0, (111) MgC0 3 «gt 

C^InlU 4(^4 '514 ? 

© (1) * (ID ® (11) * (111) © (1) « (ill) ® (1) . ,(11) « (111) 

5S» I visit's ftc'is ? 

®f4^«5.5n^?i ©faj^srcw . © am** 

44 I 7R15IU54 ’jjj ’•From SfWWJ 5C4 Fic,t>si C 5 ^ C5C4 T 

© NaCl(0 ® NaCl(aq) © NaCl(s) ® Al a Cb(s) * 

1M C 11 SO 4 3414 Cu-41'4 ^fa£5 ^4514 t'ofi) ^K4 8T5T4 H—'®f'j)^'Qlww 4IC4 444 C4^4 

4t4JW 3jff ^4 ^5 C4T4 C&HSflfcW 'WH4 4*4t 541 <344fl> emf 

0.34V OT414I CT14 541^4 f 4 5tr 41« 5k 41 4C*|4 $«4 31* I 

2H(g) + Cu 2 + (aq) ,-4 2H + (aq) + Cu(s): = 0.34V 

■51br I 5^5, CS»l<jf^S ' a ult'llC'Bfl foQ»«l1T> 54 t<Pl*lfl>? 

© Cu 2 + (aq) + 2e- -4 Cu(s) ® 2H + (aq) + 2e“ - 4 H 2 (g); 

_ . _ ; 

© 2H(g) -4 2H + (aq) + 2e" © Cu(s) —4 Cu 2 + (aq) + 2e~ 

4 k I Cu/dil * 4 <8^411144 WI44 frB4 5C4. W*(lfc ? ' 


so I 


vsi 


© 0.0V ©0.34V ©-0.34V 

f4%5T4 5TC44 $44 2T5T4 t^4t5^ 54 8 


© 0.68V 






(1) ft&ilt-W ^54 C53W4, (U) ^I45taff, (111) flftilCTM 4441.0, 

■'ltS'9 5J4 ? 

0 3 • 

© (1) « HD © (11) « (111) © (1) « (llif$>- - © (1) . (11) « (111) 

Rc&fl Rfoiild 514 TJjS 4^5, c < Pl*t,rD i4 0C44 5C4 ? 




v»^l 


© r = k x (H 2 ] x [I 2 ] © r = kx[P]°x[Q]° ©r = kx[N 2 C%]; ©r = kx[N 2 Q5 ] 2 
44 ft C4^t%4 44TC<f4 10 min. 5C4 40 min. 44 $ 44K?^4 4^5 5?4 '44^ 4T5C4? 


1 

2 


©1 


©5 


®T§ 















Updated Bangla e-books(pdf) Ws ^cebook. 


com/tanbir.ebooks 


*K> I 43$ CTh Be 43 crat B 43 318 3?3lt C3f*t ^PT8 B 43 313%F33.1$®3 ^3; ^13«t- 

(1) Be-43 .iimm $C33$3 ^333*3; (11) B-43 C3313 2P* 1 3TC3: 

(111) B-43 3331^3 3PP13 C3fl>; 

wi*in» *iiw w ? 

©(1)8(11) ® (11)'8(111) © (1) 8 (111) © (1) . (11) 8 (Hi) 

08 I ?T^ *1*5 C^WTS ? v 

(§)KC1 ©NaCl ©NaN0 3 © KN0 3 

I 53313 C33 C35p(fl> 313 ? 

© K2CO3. PbC0 3 , CeOa, S10 2 © NaaCQj, K2CO3, S10 2 

© ^CC^, ZnC0 3 , S10 2 , © Na 2 CQa, CaC0 3 , PbC0 3 , BaQj 

MCQ 43^*33131 8 > I 3, *1 3, el 3, 8 I 3,<? I 3,fcl 3, 31 3, V I *, *1 3, io I JM 
i*l 3, io 13, 58 I 3, >ff I 3, Vbl 3, 53 1 3, 5VI 35, 5i I 3, *o I 3, *5 I ▼, A* I 3, *ol 3, 

*8 I 3, *<?l 3, I 35, *3 I 3, *VI 3, I 3, Oo I 3, «5 I 3, 1 3, ee I 3, «8 I 3, e<M 3, 

■ ■ ■ ■» . 1 .. . 

8 3$t$ 33Jt33 ^13T3t 3g Slfl MCQ frsfjfa ^f33t^ 8 

C3l1> etffllMCQ 3WJ 8 333 + 3^3133 ■ (58+55) ■ (3o%)j 

, StC3t3 + vS'O'SS 333' “ (3+8) “ i’of6 (86%) wlUl^IU 4 ^313 3£3T 313 I 

8I3C3 531*1131 313W P)(,&3 33jH> 311(3 I 4333 33Jt3f%%3 C3ll> MCQ 43 3*3JT I3l^ ^53 I 



8£| 3313 31W 3C3 3?) 3*33 sPl«J 33 33T13 fofe*? MCQ 31E3133 C33 3$3 I 333 3C53 3^3 
Cfd MCQ 43 3313 *3 313 C33TC3133 * 


3*015 55 « *5 8$ «$ fl W 53 5o3 551 HI , HI 581 5fl M HI C3ft«U| 



HOlMfWI 
fcVM 33311 

3W fliodel 3?f^3 c3wi MCQ 43 fff»w 3*33 C33TC31 33 8 


3*015 

QBnDEIEjElEB 

5o3 

5)1 

5tf 

5*1 

581 

i<t1 

5« 

511 

(3ft 


DDDDDDIID 



* 

*0 

W 


*8 


* 58^ 

1 

DDDDQIDIB 

*8 


*5 

*5 





= 55f& 

HOlMfWI 










= ^ 


=* 

= 6tf 
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e* rtr^ 



t R?I-'5 ^1^1; 

[jj$aj ft WH < TR*t Scgl^S 3ft?lTT STC?p ^faR Wfa I ] 


1 Trpgt cgrr^-^o^^ | 

3 R<5W-31H13(»I3 atfl a^? 

i \ (3) 'S dI^c^is ■’ions j i*im*j O^C*? ’Ijlc^s '=*I«j'b*i, viMilKfll <3 b^i ^tf zl fefS^ a 5 ? I 8 

(’t) fi^a ftaa caa 1 4 f%a straw 3ra hi&Gimh « 'atfttwwst calraa $ra3ja ftana c*we i s 

W) i7*c atmiana «770 mm(Hg) ytra 600 mL <siftrc5H ana nTfta $na a*aa 331 aa 1 stain ^wrot « mn 
njialTJa 'smt'4-t_'o <53 33 1 [i7’C ^waisrra <5% aitwa am = u.s mm(Hg)] * 8 

in) “tm5n ftnnn n% arafta ^a 1%%*—Saiaaraa aiatraj annn 33 1 « 


<«o ni3raft3 ftf%t « Pi®f>iiid fwaia 3t<$3j can 1 


<*t) 30 mL NaOH 033^3 sf«tra 10 mL 0.1M HC1 033 3131 tPtft<5 331 aa l ff? smn 3*fi 33175 "ala's 
0.15 M HC1 03t33 4 00 mL stra in aa I NaOH 43 WISH 3<5? 

(3) Sataa a a a sp 3 a i $QpM$wH arm a* i 

* I (3) 31*53 3TTC33 'STW'f <WRW C«TC3 fay fed 3133 ft 3% 33 I 8 

(3) 'Straff C%33 W*tlfl fcaPrfcj 3TWT1 33 I ___ ^ 8 

<«t) ftHnna aw aare ft ^at? cnais ra, ftfta aw fefewa <*%3ia awf%4 anarana <j**iinife3 i 

8 

w ftwraa nan ^ w -890 .3 kJmoi -1 am, 1335.45 kj 3 tn $«,30 33175 33 m ftwn strain ara? « 
awat, m 33 a aiai3ft3 nro ta w ia Ptra araam—$%f$ arwn 3 ns i 

(«0 3tntnwrc$n 0-3131 fapn nJHtft a% a? 43 * 4 aftn caw ft ft ftrarcs ®a% asm am? 


(3) wina a«?m ft? <51133 traaJin nraferc ftraa aSt3«aa an<5i ftatn 33 s 
Fe 2+ + Cr 2 07 2 ' + H + -> Fe 3+ + Cr 5 * + H 2 0. 

(3) 0 aiaapH ft? 0.005 m h 2 so 4 irawa pH aanr3a 1 

«1 (a) isffr* far*i33 •pafere aiJwftHi a^s anafiiPniw <i^ Pwi«h 3% 3a 1 8 

(3) <533-1533 03133 CTOI 3WF13 <3333133 sl'St’Cs ^3[ fe^<i a 3JH1I 33 I 8 

(3) <35-313 CSfft% 33313 ®3133333 3*1 *11 1 8 

(3) 25"C <5i33iana« 2.5 atm wt3 80%*pcuftrail^sara pci 3 4a*ci 2 ®<*30aa 1 Kpft<fa 1 « 

amt, (^) *Np caia «pi(. < t > ara ? 4 < ptl> ’jap c^iraa 333 'Q ^rtaai^t caa 1 8 

(3) 31^W3 3*33 ft? $3133 3 3 3 3%33 3^33 f l«IM 3f^5 33 3TWTI ^3 I 0 

(3) 44>4> C313 <P 1 C<P 3P1? NaCl 43 C3W13 3^3 f^3I33 3*t31 33 I ^+ 0=8 

( 3 ) 43 <f& a«m aw fefeaist < 3 ^ 50 s ara feftaifDa 75 % . 3*30 aw a*® 333 arawa? 4 

3 ft<5W-3?ft«5 $33 ag 

8 1 ( 31 ) <3afe$ « <5t3fe$iraa aw 3i<$3T m 1 « 

(3) cats 'aart^® 4^1$ <3ar$'s—anan 331 ^ 

awat, (3) Na 2 C0 3 43 3ft3 033 313a3f—3Tt3Tl 33 I 

(3) AgF 31TO5 03% ai38 AgCl ’llPu.'s 303%—3Tt3H 33 I 
<t 1 (3) 3 i m i feflfe « airarratfStfe aare ft <?3? .<y « 

(3) afW 313^3 3^f 3**lf 33C<5 ft C313tl3? 

(^) ft1it?r-«ijilic^i^w«i5i ottrt ’trpr 5 ^, r <u?f f^fa ^ 1 


'b I W H 3 PO 4 ^ HNO 3 'QH ' s rc<r c^hTC ^Rr 5 ^Rt5? ^inti ^ 1 

(^) Na + W? ^ 

(^) CtflRi C4!>l—RTNTT ^511 


<\ i (^) 5c®i^3ac«iai R>iR l *+*~nd 

(^) ’IjIc^S 'Q rms C^ 9 ! ^ 

W«ft, W ^r^?P-^T c tf^ R&«l -q'lc'o W l _ o 

(^) ’rt^RTf^ $FR5Jrrf& 3d «I^IW =n Rta 4s ^RUlW m <RR? ^ 

ir i cw nrft wi h 2 s *m—^ i « 

(^1) c^lc<is (xi^ "%? ^ ^ 
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^l**t, (4 s ) « UH<l4l f4ftlft won ^ ? 'Siks't WpS I 

(*) $* 1 * 4 ** * <5rtftfc ai*n 

* i pp) me** oitnTftft « CTWftffi **C5 ^ 

(*) *[*-*4** ST5T* ^ ? 

^r*t, (^NHj^H-N-HW^ 107’ ! *4<OT? 

<*) 90g *mus w on* *ff* « *4f& ^Trf^rs ^ ^rc*? 


| ^ffrirt c**r&- ^o ^ ^ | 

si? 

i i &) cm * 441*1 > 1 ^™ ft^np cwi w 

(*) ^ro?r ^iift cn* <4*i ^ 'jjjnq^iGi 4*^* o hiWIimm* cw®i *sra4 ft*^ <** i 

(*) flWIWr* **pJTO4*5 ft*f4 4 s * I M ^4TC*» H = 6.7% <4*10 = 53.4%. 

(*) *ft4 4 1 #* ftft **f*r m i 
***t f (*) 4l*l4UMtf *44l‘l 4ff5* 4<f*t 44 I 

(*) C*T#t ***1*4 *K3 l NaCl <414 *i* 4*f*t ^4 I 

(*) *m*4 *4*1 *? i 

(*) 0.01 M NaOH 341*4 pHjftfa Wl 
4. i (*) I*!?!** v i r ^R)c v 5 ^PC<p c*H5l fcz>f44 ^i3)R> *4*1 *m i 

(*) *jm **t^5 ^ **t ? sn*TC44 *11** ^arft *R>*!i* *** i 

(*) 27°C $4^14 75 cm *1** FTC* 200 cc C0 2 *TTC* <*14 m 1 

(*) *4t* ^4 c*, **4 ftft ifia <srf-#** «n*P®^ **41414 $*4 ft$4 *rc* *t i 
*T**t, (4 s ) WT4* e fWl4t*4 tOTfiftll *4*1 *4 i 

(*) PTC44 *ffa4*ft <j4 4*4 3 1**1* *4 8 Fe 2+ + Cr 2 OT + H + -> 

(*) sp 2 *<*4* sjftrmt *4*1 **n 

(*) 250 ml dbPlWMW H 2 S0 4 3** 44TC-W m 2TC*m*? 
o I (4 s ) ^1*4 *Tt* 4*t* *t* ? 41^54 *TTC*4 *TC* 44 *t4*I C** I 

(*) PC1 5 V=^ PC1 3 + Cl 2 R&ilinsi *14*43*14 $*4 Ft* « *4413114 *^1* <71* I 

(*) 44*^ ^iJk *W1* a*^** f^*l-c*T** *4*1 4 s * | 

(*) 2 ft. *rcai i csrm pci 5 ^ 0 ^ **t ^11 *t*n*^rnj 40% RwiRw *c* *ron*F (K c ) ft4* 4 s * 1 

^**1, W *1^5* *TTC*4 ^1*4 ^TF4* C*C4 Rl^jl^fl 4*4* 4TNTT m I 
(*) ^*1*4*** 4*1 *FT4 **J*fife C*W%4 *^*l*ffi C4* I 

(*) *14*1*^ *Tf*l4 4>l£4> *W? *4t* *1*f®TC^ <44 *ft*^* *TNTl "^4 I 
(*) C*T*flftfl» ? $51 ^1*41^14 $*4 *4—*TW1 ^4 I 


* RvsH-*^^ 5 ^4 fil^t 

8 I W ft*C*^ *lR* pH ^4^. C4R? 

(*) NH^ ^4 #t^* <4*^ C<P1* *^? 

*l**t, W ft&4l4 S 5 * >q <SffsjR<p\j>| 44^5 ^ 

(*) ^l^f*<P *4f* C4* l 

(i I (*) C4*4ft5 ^mrc*4 **1 ^4 l g) *fN* C** I 

(*) ^54 1^41 ^jSfG C4* l 

^ 1 * 1 , (^) tc**^* 'Q *f*l^Wl4 *^*T *l4*I (71* I 

(*) C*l*f4* ■$>? 

'b I (^) 1*^414 ^14 <3 *1* £** ^4 *rt*J (71* I 
(*) *l$*lQ *41* 44^5 ^*1? 

W*, (4 s ) f*1^4T4 *TC44 ®*4 ^*4Wl4 *v5l* 4*f*f m I 

(*) *^*44 ^ 4 s * 8 (i) CuS0 4 + KI ^ (ii) Na 2 S 2 0 3 + I 2 
* I (4 s ) CO 3 ^4ffi ^3 ^**^t 4FT4—■**** 4 s * I 
(*) *44 *j*J ^4^51 ? 

^**t # (4 s ) Cuso 4 <44 *?% a** ^Si*—*n*n 4 s * i 

(*) C4* 8 (i) C41414T; (ii) 44fT$ft I 

I \^) C 0 2 *n* 1 ^ 5 } Si 0 2 ^15*i—4TT*TT m I 
_ (*) Pbo *n*rt *4 1 

W*t f (*) A1CI 3 ^414 *i* 4TC4—4Tl*Tt *t« I 
(*) *% #t? 


*’ I (4 s ) NC1 5 <44 ^ 5^ C*t ft? PC1 5 <44 <sn^_4Tt*Jt 4 s * l ; 

(*) 44*F *lftw ^5TC* (TP*? 

^**t, (4 s ) ft*l *fhFT4 *1F HCI 414^5 44 (4 s *? 

(*) ftrtfro ft? ^ Software : www.tanbircox.blogspot.com 
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4 ff51*t-«HH1!]*l4 33 3-*33 

5 1 (4) «mx33 ft©4x^3 ft4Kpnj3 i£» t*i 1 8 

(3) 31*53 «tim ft? 31*53 'jtM 41533 t«tx4 Ryfviji 41333 ^ ^tt^itt 4 ? 1 a 

(«t) £4t3t©ni 31*111 ft? 4 x 33 ®wrf 3fai 4 ? 1 8 

(3) snrt't 43*313 10 ml 4jitsifa«i ’Oicis 'sa f$3i3 431 o 

433t, (4) 41«Pt4 513 41X4 3X3 ? 'al'Otls 411pl4 513 JJC 4 S 3lPt%4 351433 0f©3133 43 I 8 

(3) £3X33 03 ®1®t ’TVftt43 c t fa^s 43 431 ©3133333 311*111 43 I 8 

(3) $£*l4lHfa*lJI3 43 8 (i) Cr(24); (ii) Fe 3+ (26); (Hi) Cu(29); (iv) Cl~(17). 

(4) 27’C 4133X2113 0 2 403 3<l0*l 3® 3<fx33 fafa 43 I « 

4 I (4) '3131*14 3*31*1 4114 31*1? 4 3*33 ft41X3 3(5'o 33 41 ©3133 c 133 3^31 43 I 8 

(3) dl®t©3 3W513 '33333 7J2[ft £»l*t 431 >113 *tlftf©4 3TNT1 3t4 I 8 

(3) 4T33-fastisc.*13 5c*l4j5ls 34313 371*01 43 I « 

(3) 12.5 gm 0313133 « HCI43 fft&313 413 37’C 4133X313 <3 750 mm(Hg) 51X3 2.53L C0 2 ®<W0 331 
03t313X3 CaC0 3 43 3^31*1 44? 8 

3331, (4) 3181034 3*1X4 ft 3|]3(? 3131034 K p « K c 43 3X31 3*3f 73133 43 I 5+4=8 

(3) 31413 333 ft? ©3133333 4jjt3 31413 33X33 1431 3X1*01 3*31 5+4=8 

(3) 4JI3H ®3 f^3 Tjai £»!*) « 3T13J1 43 I 4 031 £3X4 $£*1 4]jfH3 5I«t 333t 4 3J . 8 

(3) 4313 ■’iHovt 33X3 44 3*51 333 3X3 5.0 A 51*131 43X3 4^14 f$X38X33 4X3 411X31X4 ft 3fa»il3 

4313 4313X3? [Cu = 63.5] 4 

4 I (4) ftff313 43 ^? £3*0® C3, 333 43 ftfoffil 4^ faQs3X43 313^54 333X313 ©33 4X3 311 5+4=8 

(3) 4f^«, ftx933 331^X4 ai^IpRl 3X4 3143 4JI0ftfa818 fa *413*1 3<f31 43 I 8 

(3) Zn(s) + Cu 2+ (aq) ^ Zn 2+ \aq) + Cu(s), C413 fafo fflft 34l*^f4tX3 3lt» ff ? Zn 2+ (aq)/Zn(s) 431 
Cu 2+ (aq)/Cu(s) 4^«3133X33 fastis'! t$43 3314X3 -0.7 V 438. +0.34 V. 

(3) 44ft 333 43 faftald 313 334 2 x 10 -3 s- 1 , faftllfta 4$1041*l 3331 43 I 4 

31331, (4) 3fa>4H *lli 3*1X4 ft 031 ? fa&SIfl 31X33 31X3 i&iH *lf^3 3+lf 311311 43 I 4+4=8 

(3) *jpP C413 41X4 3X3? 44ft 0*4 C41X33 3a*t 4 4tft3l®l 3^*11 43 I 5+4=8 

(3) 3113 ft? fafoa 3)130X313 fa%3413 41 33^311 311 43 1 _5+4=8 

(3) 50 cm 3 0.6(M) H 2 SO 4 03X33 fit03X4 *J^f41X3 fJ*tfi|4 43X4 44 cm 3 0.3(M) NaOH 03X33 3X8143? 4 

3 fWt-4?JV5 $43 30 

8 I (4) SI <44X4 £81*113 3T13 034 R >43 8H 1*t*t8 43 I 4 

(3) 3T1X33 3ft3 3ft433 3X4 5t^3 *jji dfaHln 43 I 4 

3331, (4) BeCl 2 403 3i*i 33*lt3l*14—sj 1311 43 I 
(3) 0.05(M) KOH 03X33 pH 1$313 431 

<? I (4) fa®ft3 ff*113 fl fa®fl« ff®3H falfllia f©3ft 31^41 C»13 I 4 

(3) 03X3 Na + 3133 ft41X3 *lll<$ 43X3? 4 

3331, (4) 3fa3 4133X31 0 J ifa*l 513 ft? C0 2 43 3f*3( 41331311 44? 

(3) fastis 0ft SIS5.IS £8*1 I 

® I (4) C0 2 3X13 ^35 Si0 2 4ft3—311311 43 I 4 

(3) *53-3333 3413 ft? 4 

4331, (4) Ctf l faX13 tX34fi3 413^? C4lftX33 $X33®3 4131^ 4X*T4I 43—3H3H 43 I 


4 I (4) H l Sfl l CfltHd 333 413^433 3% 4fllX4X33-333 413%R13 3% 4X3T1 £3^1—311*01 43 I 4 

(3) KMn0 4 4 Mn 43 43*. K 2 Cr 2 0 7 4 Cr 43 4133 3t3Tt 43 I ,^ N 4 

4331, (4) 'ft f fam i XUd 1943 ^34S*lfa 3d 43fa’0 l X3 311*tX3 4s 43fattlX3 313 £43? 

(3) 4f^«, 3PH3fa4 £41X33 4^4) 1 34 3*1 33X4 ft 04? 

b-1 (4) 41$X3TX013 « 4I$X31313 43 3*SS1 4 ©31333 3141 4 

(3) £3® H I ^X E ^£4 ©7315 43X3 ft 3X0? 35t43' 1 34 £331 ^ 4 

4331, (4) 403*ft 48 « 403*ft 4134 33X® ft 031 ? ©3133333 311*01 43 I 
(3) Na 2 C0 3 43 4% 033 ’4133ft £43? 

^ I (4) ajI<p15.U fai)4 HfaslS) If'g ®133® 3faslD 33—311*01 43 I 4 

(3) £3lt©313X4 433 31^ 331 33 £43? 4 

4331, (4) 4341^3 ft ? $31 fl4M 414 4X3 ? 


(3) 33 44-41'lf$4 ftff3t ft? ©31333 3t« I 

























































8 


b I 




* i 


^mr, 


VO I 




8 I 

*m\, 

<t i 

*m\, 

*3 I 

*mt, 

"i i 

*133t, 

lr I 

I 


^ 'srrorf^ *ra 


Updated Bangla ^ifacobook^ om/tanbir.ebooks 


^^3-3531^1* <5} 

(TO TO5*f ’Ijlcyis 3§t343 PV = nRT 35)343lT> ^33133 34 I 8 

to 3<fa W*ft4 *sr3W 33 ia >a viia $43t *#ie3 ^4 4p m^r, ^f3?T533E3 43 33tf4i totomi 

34 I a 

(3) v i*Hl'j[s 3i*i -n^tf c3!3 n'S'qli 43 ftTO^^JOT 33*11 34 I 8 

TO 5 gm kcio 3 ^3^c3 fonrfws snm 413*11413 « ftc3 44 mL 'aiftiwM 3i«3t 3K3? 

[K = 39, Cl = 35.5]^ _ ^ « 

(TO ^l\5<?<ql5 ^ff4 ft ? 4 ^tc^lc^ 33*3*514 5^c°i^3a*i ft^XPl $itesH*R TOOT5*3 34 I 8 


TO jrfjjw 1 1 ^roroft 3 **r 3314 ft 5f ? nh 4 43 w wi ^ i 

TO 3mft3 s ^pqjrwm i 

TO 4<pfD 333 3>3 R&^is <?o ^c«i R&iifftfl w% W3 ^c'o 3*4 ^nj Jd.c^l'BM ? 

TO ■^ < i r i i jc^5i ^iv5cn»5i c*i?f i 4 *jcai3 ^t*iT3 T, 34i c?w i 

TO 433mf3 ft? cwq ct, f**35U3 ftfen 413 ftyfctm vimrofa 3f33ft33j3^ i 

TO ^ HCl ^ KjCrzOy 53133 *1113 KI 43 ftft413 5*N33 «(4ft&ai3 WOT C33 I 

TO 0.1 M $*IMlfS* 4^1053 53C33 pH 3*RT 34 I [pKa = 4.74] 

TO 4f^ f3E*J33 *F*foU5 ^JiqftMl ^C4 ^IJI^RUUI <Tf ft *5133 3<fal TO1 1 
TO CTO3 ft? NaCl 43 t 3 >®ii*i 3^3 ^jWt TO 1 I 

TO ftSfR ftfon ft? Rfc#l*l ftfost 43^ 3pmrf33s ftftill* 3OT 3t<TO <713 1 
(3) 

(TO 


8 

8 

0 

*+*-8 

b+0=8 

8 

vO 

8 

i-H ^=8 


b+vO-S 

1 ®f*ft3 53t3 0.5mA 31413 R^ 3315 10 RPu? 3E3 FTHt 34£3 ft 3R4I3 ^3T3 3^3? o 

33 RfTOrt <i* 1 ^ ft ^31? 2A —> 'Ptm, 4^1 f3%3T3 313 £3E^ 3lf*l3Frf T5^1 < lT 5 t»? ^3 I i+o =8 
TO ^|l3 UR3l >i ^51^3^*13 WOT ft fifr3j3 3 1^33 §^13 ^1^413 2Tff13 3TMTT 34 I 8 

TO ^3 ffro ^jdjfu f^T3 43*. ’llRRxp •n5)<PS e t ^11*1 ^3 I 8 

(3) 30 cm 3 HCl STO 20 cm 3 0.5M Na 2 C0 3 ^33 OT3 TOT! 33 1 4f*H5 gTOtOT 2P*lf^5 34^ * 20 cm 3 
0.1M NaOH 53*1 3OT^3 33, 4f^ 53*lf63 333141 3 ^ ? ^ 

(^) ^l^*! 'S<q 8 i-\ 2 ><q»i 53^*13 &fsrfC t^Pl^] C®T^ I 3T3^ ^3®! 53^*13 ^153*1 3 OT f^jf43 TO3*1 ft ? 

C51^r43 WOT 3TKT1 341 3+^=8 

TO f^*13s ft? ^f-TO3^ tl^dJlH ft^C3 34 *Tf33^3 3^? i+O -8 

l 5 !) 'Q 3T^ 3*43 3’TT® ft ^31? 4OTI 313T 3l4TO C33 l 3+^=8 

(3) 17"C TO33141 43^ 99.99 kPa W 0.058 m 3 H 2 ’ITPTOT 5lP(3 ^<5t3 34T 3?1 1 5131*1 4133141 « TO3 

43 , 3134^ ^ 3C3? (OTQ31 TO^3 17°C 41331413 ^ft3 3TW3 m 3.25 kPa] ^ 

3^413-3^^5^43 4^ 

(TO 4f^<^ 313l3p|<? CTO3 43^ 4fe<?, RcS3J C41C33 313J 314TO C33 l O 

TO TOMWjC C4j3 ■ft? 5^^ ^ 1 ^ 

(^) Rnftft4 R®#t« ft%313 3§t^333OT *J33 ^3 l 

14 11 4 16 1 1 2 3 4 

(i ) 7 N + ?-^? 6 C + 2 He (ii) 8 0 + o n ->?+ lH (iii) ]H +-,H-» 2 He + ? 


o 


(3) AUO 3 4 < ?fl» '3TO^5—3TT3TT ^3 I 

(TO HN0 3 43^ H 3 PO 4 43 313T OTMffi 3f^3l4t 4^14 43^. C^3? 

(3) fTO C3t3*fOT3 OT#3 3331^ W133 3R R43 ^3 S Na 2 S 4 p 6 , [Cu(NH 3 ) 4 ]S0 4 . 

(TO TO%TOC33 33^ TO3^t343 f^43 3C4 HftdilC«rCH3 333 TO?Rb«l3 ft4M3 313 C3Pl C3^3? 

(3) ROT^ ^33 TO*lf33s 3^3 ^ 5 ^ ^ § XeF 2l XeF 4 . 

(TO S 43S. P sT^ C3t3 33^4 ft ^31 ? 

(3) 4**P 41331413 H 2 0 4?I3 ff^ H 2 S 3JT^t3—3X1311 3^3 1 
(TO CTOC33 333 C3^ 33E4 ft ^31? 43 'gRl^l ft? 

(3) HCO 3 TO33 ^-‘TO3^ ^4?I^C3 TO533 <Pt3—C33XQ I 

(3 s ) 3331*33 8 ^ 3%^43 14m 43 3H ft3l3 313 C3lt ?t3^»5-i 3133 ^341 ft% ^3 I 
(3) CiPlR'i 3fH3TO 4ffe<s, 3^31^3 C3t3—3TT3TT ^3 I 
(TO C3fferrC33 f43f& 'Sll^ftCTOI 313 4 3^4 C«T3 I 
(3) 3X13 >8 31W3 3WJJllfTO PWI _ 

(3 s ) C5I33 S3 413 33f^333 ^2lf^ ft^4 ^3^ ^31^3*133; 3X13X1 "^3 l 

(3) C331'0 C3, Fe 2+ ^3133 TO3^P 8 1W3^ ^43^C3 TO533 3^ 1 

(TO ftan fr^ qwid t^33®3 f33XT3 C33K3 i (i) Cu(29); (i7> Fe 2+ (26); (iU) Qr(24). 

(3) 333 3(Re's 41^1 C33? 

(TO 5313 ft^W Al 3+ TO33 331^33 34! ^3? 

(3) 3TO3 31^3 3H4 MgS0 4 533 3131 3tC3 ff ? RR Ered; Ca 2+ /Ca = + 0.34V; Mg 2+ /Mg = - 2.3V], 
(TO f*13T 3ftVm 317 HCl 3X3513 341 ^3 C3R?. 

(3) CaCl^ 43^ MgCl.? 43 3^31 <TO 3 ft ?fRw W31#t 431 C3^3? 
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P Tartar | 

_ aft'am-aMi^aa^ ’nw 

I (a) ’UlMfl mStn ocqs 5151ft ftarf cnaI 8 

(a) RI3>«I ft? 43 can Ji«tc<M Ji5l<fa e t dl'i&l aa i a+a=8 

<«t) ntfta 'mafta ^tan ft? ntft ftat*ra can? 8 

(a) fwa amtaira 4at 1 atm 5tW 250 mL HI&SlceH 4at 600 mm 511*1 500 mL 'afacem 4a flftta fftl* af$ 
^“sl a*t1 ^ 4 II PI ftjfcna cnft 51*1 ‘P's ? o 

Wat, (a) mtcna nfta 'st'^a n5la*a c l ^c.'s (i) atat*ia Tp (H) all4.Ma ^j 5 aFbniin aa 1 a+a=8 • 

<a) EMFjft? anjaaa 4 aftamtnfta affat anan aai 5+4=8 

(*t) camera ^tan ft? 5iaft caraiftm ntana amwfttwi anan aai • • 5 + 0=8 

(a) CS 2 , ’1TO3 « 4l$Msl Wl atn aatasw -1060.4 kJ, -298.1 kJ <W - 404.3 kJ. CS 2 4a nt#n am 
ft# aa i o 

. i (at cntma mm 5 a«p ft? 4a att# anan *pa i 5 + 0*8 

<a) camt an*t sm^faa ^»ftt% n^ttaannn cna 1 8 

(at wfBnwftftf arnica ftgina am rem-at ^fe cnaftai anan an 1 ^ 8 

(a) ®i^[ H 1 SO 4 gain 31 a Jam cntma aia a^l'g's attta aa 3 t*a gama aaj^f enfta ama 0.03M KM 11 O 4 
gaina 45.02 cm 3 aintan aa 1 cntma oisfts ean aa? o 

Wat, <a) NaCl canm ftui nemt aia 4a anan ate 1 8 

<a) 4ftis- ■* 1 (.aa csrft^tn naatn anan aa 1 5 + 4=8 

in) aaftrtna ntaan ft? sp 3 ntaaina anan me 1 8 

(at 30'C awmarra 1.5 atm 5tin 15 . 6 % pci 5 aa 1 k p 4a ntn ft# aa 1 4 

11 <a) wran-ftatan *ftm S m aa n a a anan aa 1 8 

<a) afftan ft? antn aa, tia^. 5+4=8 

<*r) frtro m* cama aw nnfaaan sp ftaae anan aa 1 8 

(a) 25‘C awnrana 4a m co 2 4a n^> nto-ii^ ftma aa 1 4 

wat, (at tcnafcn ftmm a^iw cnlina camftmm a#t aa 1 e 

(a) k p 4at k c 4a mm >mf wm aa 1 8 

<a) ’r ,p earn ft? 4a nfcn a#t aai _ __ 8 

(at mtnwiaa 4aft mama 96% CaC0 3 ana 1 m. HCi 4 I50g sat*rwa gft^a aia STP ca aa ftftftftia co 2 
*neai ana? 4 

a ftata-ntf^s $*a 

11 (a) pH ft? 0.05M h 2 so 4 gaina pH ft# aa 1 4 

iat (H 2 0)„ Mia ft ft a’an ftaraia? 5 

wai, (a) h 2 o 4aft Saa^f mrtf—anan aa 1 
(a) s 4at P m atte 1 cn a ftai awa aa 1 

• 1 (at sici 4 ai^ ftiafta aa ftf c ci 4 aa at can? 4 

(at XeF 4 4at XeF^ 4a wtftlaa aaa ftai awa aa 1 a 

wat, (a> 2TC ataaiana aftiwcaa rms ft# aa 1 
(a) ftwt *ifaw at? hci aiaaia aai aa can? 

■ 1 <a) Zn/Zn ++ 1| h 2 S0 4 /h 2> pt carcaa caw faftan caa 1 4 

(a) 6 4 C, g 6 o aama aitcanftia can? cnate 1 a. a 

wat, <a) K 2 Cr 2 o 7 + h 2 so 4 + FeS0 4 -» k 2 so 4 + Cr 2 (S0 4 ) 3 + Fe 2 (S0 4 ) 3 + h 2 o aftaawa tnaa twa^a awftia 
aaat aiaaa aa 1 

<a) nan ^ar ftnatart aaia ft am? 

11 (a) cam ■k'i ftfta an ftftmt aan a'cn nftna aa? 4 

(a) acaaftnftana caa Cr (24 ). Fe 3+ (26) . a 

wat, (a> Ni 4at Ar 4a *ftm aiaftca warn atanaa’cna 1 
<a> stp 4atSATPft? 

• 1 (a) caftfta i caa aiaftaa n aft? carna acnat caft can? ^ 4 

(a) ftc t tn a at^a aia ftatca amn afegnan afeaaia amatian Mfttrt ft ft? a 

wat, (a) 4aft tcnaScna 51 ^ ftma aa 1 

<a) ntp ca imL co 2 4aa<3atanft#aai 

1 1 (a) «iIt 4 aaa-aaa gacna amt5tn at^f% cnaft® a#t aa i 4 

<a> mm e atcma mm ijft *rt#n cna 1 a 


<a> ataia gan ft? ®maan ate 1 










































Updated Bangla |- hrvni/cfpHfv fpm/tanbir.ebooks 

I «l Ri **1 11 (i*l t vo ~ ^.o ^ I 


^ Ri'SW-SB'il^'i^ St^ *i ‘‘W 

i i to arta gstaga t<>m pv = nRT aftama aRam am i 8 

(a) Cam >, W 4 lfg R a^HI ^a 1 8 

(a) »Rra amPfcs vn a ca%® *ata casam are g^*pai caa i o 

fa) 27°c ^st^rsnnrnsf 2 <ii^t>ica ^fi»i 4^fi> arttaa '=ii«'s»i ioo mL. 5ta o 'om^mi Rga ^witi <pIS*i 

a*pm ’iji-nflis 'aii-H'Di 60 mL 35 a ’pRa a^sja ais'sa w? 8 

4aai, to) wPw i>ta < pic*f aca? tstatJcaa 'at«Pra 5ta -^afu caa 4a? aiPHR^ ga af^T&'s ^a i i-Ho=8 

<a> fata? 'aaRttagcam acaj castaft a’sa « a^sa aa aaaaaa caa s ip, 2d, 3s. « 

<a) ¥TO caa % (i) aRarfa aatf i (ii) ^a-aaaa stmia i *+*=s 

m 25mL HCl 4Pre gataa atai 20mL o.im Na 2 C0 3 gag cam aarca ^Pns gaaR amPms «t*iRm *a i 
smtaa mat arsw io mL 0.15 M NaOH gag srcaraa am HCl gam? cmaiRR w? 8 

a i (^) n earn apma arttaa a?gj rnTtroa '©aiaa asffaggfi) stRgtaa- ^a i 8 

<ai 'aafa’5 « 'aaRttrcaa acai gpfrj caa i 8 

<g) s.i 4^re‘R’4a ata aaat to i <s 

(a) miag a?an #t? wiaa atan « catmRa awj at<$at caa i >+^=8 

awat, to aata KMn0 4 gag amt crota arataa afaatg R%ra gaRR a^fat am r 8 

<ai mtatroa mR«, Rtaag ganaft a<rat ami e 

(a> t o ‘m’ ^a aw Raw 4W caacat aaatga ^^ta *t%^scaa '^sR'Gw a^att Rata am i 8 

(a> 25‘C mtaaiarra o 2 m^a rms aRraa Ram ami . « 

o i to 'aafattTPra a?TOg TOre am? sp 3 a*ama ^ataaaaa anatt to i 8 

<ai sm am RRmm am garea aftrog stRgma ami 8 

<a) asRa isR-totR® « ntPta a?gfca 4a«naPra am aaiama - 393.1 kJmoi -1 « -286.0 kJmoi- 1 4a^ 

caaRftaa aaa mw -3266 kJmoi -1 ata caaf^pm ataia 4a«rtaPi fa^ am i 8 

(a) fcataaaaa a%aa aacaifl a^aa a^a artaa ^a i « 

maat, (^) 'osR«i ’jaflt caa 4at. 4a atPtR^ tja aRflim ^a i 8 

tat 411^1 gacaa amR taPRJj pta i aa^tta Rtna ? e 

W) maoatcasa a^maa ^piR aRaiaa ^ai aaa ca^ #t? «+i»8 

(a> i% NaOH gataa p h aaat ami « 

a ftw-’itN tBma et»( 

si (as) flSRmw Raa a RSR mw R Sa i ca a atat at^ar ft? « 

(a) Fe 3+ (26)« Cr(24) 4a $taa$a Rarta <ma ( * 

aiaat, <m) jfaca ai 3+ 4a a ar r^ af^t caa i 

<a» nrta « atwa atai nt<^ caa i 

<t i (m) gRa cacas c a nswt P i sr^Ra caa i « 

(a) AgCi aiRt'o aiga^a AgF atRtm sa%i c^a? * 

«wai, c^) atiart ^a s f a^tfaa arat^ap cata i 
(a) aamt^tt caat 

4> i TO Na 2 CQ 3 4a ^ ta gaa aaaatf—axtan am i « 

<a) 2 g asr^ta mRa aaat^[ 'm'c?? ^ 

maat, to Rat afTOta ata hci 4Pre atapj aa caa ? 

(a) casttaa e.m.f aatm ^ gat? 

a i (^) 4asR aaa am RRrara 30 % a^g arm 40 RPR aaa area 1 RRsatfta 80% aagg ^eam aaa aaat am 1 a> 
(a) He« Ne 4a g$fl» asca art^m caa 1 ^ 

maat, to aarR5 Rrataiaa 4TO5 a^aR 'attamat ^a 1 

(a) PtRam aRcE^c^ ®'g w ® asaca ^t *id>, a^TOt c taa i Pia 1 
ir 1 to -HRiE i oBtHd aaa ismRtama Rssa ^R c ^ a acaro’caPt caa? « 

<a) mta R'catR RRsat aca ? Rsttaaa at , o 1 ^ 

mat, (^) stroRS Rsp 1 !, gafaaRt Da-v Rgja aRaRt at caa? 

<a) pH aca? 

b 1 to RjjPiPr® cata « gac^a caaiRpa> cal caa wtaa mta aaat ^ * « 

(i) KMn0 4 , (ii) [Cu(NH 3 ) 4 ] S0 4 , (iii) S 4 0fe . 

(a) S.T.P 4a4S.A.T.P ^ft? * 

maat, to 4IS*m i 6 RR> Rt? ^amaaaa anan am 1 

(a) hno 3 4ai h 2 so 4 4a acar c<pWfC saRasam aaa 4Pi'& 4a?. c^a? 
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mt. 


11 


mt. 


> i 


mt. 


*1 

8 

8 

8 

VS 


I I 


mi. 


mt, 


> i 


mt, 


11 


mi. 


mt, 


mt, 


"W R^W—£t^| 

W muw ’tRj'ftc'qs ffarf^pn c*n i 
W cwfa w ft ? RR*r r R1&?jiR ftwm to i 

(*t) ^sj RR>?jI <?\l<p ^c°i ? ^?r ^iSWsi't zjR>ii "To i 

TO STPC5C0 2 ^*tR*Trt TOI 

TO 5fRK^ ^TM*i ^R R^o ^RTI ^.C'o ’Ijlt^is <JHH ^TTW ^HR 4 ? 'ows R*hl TOI 

(*D tots g*OT pH *t*Ri TORfo ^rfftro'tR to i 

(* 1 ) vjlokvsfl Jjtimj R^v& 'Q ^TNH 1 

TO tttOT ROTg TO3 C = 54.54%, H = 9.09% TOUT CTO I CUt*tR* TOI TO? 44 TO 

4ft TOR 4 * ?rctw R*fa to i 

TO TO Rut C 3 T ? l 4U ^ttRRxp TOUT W3 I 8 

(*) ^UlR * TO^T ft? CTO l _ . 8 

(?f) '3|^' 1 ?1‘ ^5 'Q v^J^ft ^fC 4 ? ^C °1 ? Sv»^t Rffur ft? 8 

(u) 298 k TOTTrora n 2 o 4 ^ flrarwwa Rg^t n 2 o 4 m 0.8 atm <w RRpnRu 

Kp = 0.08 atm. ftWfe Kc 4ftl NO^ 43 *mPPF TO R<R ^Rl I vs 

TO ^-‘ijiutfroiwa ftfa ft? Rot Rforra to <3 &m ^iiwiwi to s* 

N 2 + 3H 2 2NH 3 + 92.38 kJmor 1 . 

(^0 ^5i v w^Rr<p^ c t ^4 ft R^vs ^3 43^. ^ T rT5U e P^ 3 tp*iit to i 

(*t) ^ftn 1 <3 m 4?! ’ 5 TH R/iIn c^lI'D TORt>H 43S. ^TOTt R*R TOJ I 

(3) qij f Pife^ 4Rre,3gf3 « *!$CSTWrM«! STO 3S3 *t*f TOTTO3 -871.5 kJmor 1 , -393.5 kJmor 1 43* 

-285.85 kJmol " 1 TO^JlPjft* 4RtTO TOI 

TO toot# ^fe^ipnft ?^R4j *q ^f^<tpn#t ^ot '*T*rc*rtft ?^W>i i e 

w 5 w^1!h Rhjiwa W ht ct ctIot qmtim «iiwibHi ^t, ^ ^ _ 8 

(«t) ^i? ^ nRf&R^ c^mrtrm ^wt?r aurferc c^? 

8 

R) 0.05MH 2 S0 4 g^ e m pH R^R^I ^ vs 

w wm ^wt ft? ^tjr Rot »hv©i R<r x 

.Fe 2+ + Cr 2 C> 7 2 " + H + -> Fe 3+ + Cr* + + H 2 0. 

(*t) ^Rtl^iWlH Wit f* 2 lp; 2f; 6 s; 5d. 

(*t) tpj ft? g^*t ai 3+ 4ft ^ ,p fRfR ft'bic 4 ! “Ht<y ^stw? 

(yj) 2|9PI R&?n^ 50 C- h ic < P'c? 3.c*i RR**j|ftfi 75% ?lwN*i ?’ 

^ Rw-*t?Rp*5 ^?t 

(^) sp 2 W I 

(*f) Kp_ W^5 ft ^pt ? 

(^) tffonR o c><^i R^^T t^pg ft? Sgm't grQ i 
(^) Na "^1 >tfRc^?n^rt ’TBI C^R? ^ ^ 

(^) 5c®i'^S"h vBjfJii^ ft? *rfr?j otR?i c^h gftm ft^tw gftrcfifo ^i? 

W) NH 3 <^H-N-H ft**R ^^7° <ft*W ^ 

(^) ^tfvfcft i * 115^51 wi ^tirsn^p R*ijR (Ti^i i 

(^) Zn(s) | ZnS0 4 (aq) || CuS0 4 (aq) | Cu(s ) ^PT^ RR»«jI <?N I 
(^) "^F vfiHHIdl'Iil “C0 2 ’ijl^tfi ff^ Si0 2 ^(S*i M —<JNil "^?t I 
(^0 Riiwh gR ^ mi? w i 

(^) gto 8 ("/> ‘1%; |/'lJ tfv*)f<q<q> R^ | 

w 500 mL c^Piwww gft^5 h 2 so 4 4H ^t1^n c t R^R ^ i 
w Pbo ^ 5 *r^f , oi^i5 '&—ftttm w i 

(^ 1 ) 'HtjFFS (?N 8 (i) ^R; (i i) <y f I 

(^) wm <3 (?n^% ^*o f^R nt^ cw i 
(^) ft ? 

(^) ^i^R<p RrR q|T 6 c 8 !^ i 

(*0 HNO 3 h 2 S0 4 4r 'srtqj c^»hR ftg^ c^i? 

(f) 'srmt® ^tR w'm ^mn ^ 1 


c? 




# 


c5^ 


VS 


VS 


vS 


vS 

* 


VS 

* 


(*) S.T.P « S.A.T.P W^ gftg f ? 

TO 'Q RRnrt ^c®i ? vEiiRiq*! "RTQ I 

(^) C4f#U CTtOT TO RTO TO 8 f/J KMn 6 4 ; f/O Na 2 S 2 0 3 . 

W Na 2 co 3 ^ g^t f—^rr^rn ^ i 

(^t) c»n5 ^ Rw ft ^ft^'m c®rc 1 


VS 

















































Updated Bangla p-h nn ^ Q (pritoMimJ at pJ ?nnjMj a m/bnhirohnnk 


:> i m ’tnr^ «rStn s<m nm ftorfsfprt c*rt i 8 

(*l) ^Pi^b « Cdlu^R ^TNJt W I # 8 

(ff) ^r c TT^^57 ft? 9 rft?J « sp 9 ! 4f& fi'SiC'q ^fsHRfo 331 ? 8 

c*D 30°c ^mianu 95 kPa to*! 250 mi sa 0.2 g. 4 ’mprcr ^ a*®? o 

^Rt, w *m ft? m, ^iwi «miv 6 Wd ^<r **rm ^ 1 >+ 0=8 

(^) ' j f s P^^f f^pt ft? w<pft<fi5^ rnSu wPfa arart *?n to *n c^? i+o=8 

(’t) 9 rfT?I -nldRt'o | 4^f& rffa ^fPT W 5 ! C3R? 8 

C*D 95% CaC0 3 l ^ HC1 4 160g lfTt’fWa NTP C® "^5 Pitfa CO 2 ^fToTH *ifc <3 ? o 

3 1 (^) ft ? <4a c^iq '’Tick's, c^rc Rtoi ’ii*m "To 1 i + 0=8 

(*0 TO1 TO fllSfks ^pi f%^® "TO *Ttftf^ dR)il "TO I i+0=8 

(*t) “ 9 t?rsn c ]p® v ttfe?1fra ftSffrrpr —c^ f fl«iw snn^ to^t? 8 

R) aft AgN0 3 Ijat*! 50 min TO^ 0.2 Amp ft 1 ^ t>h^l TOt TO, 4"C® TOITO5 ft Ag WH1 5Ca?\s 

^fat, C^P) CTO’T’U :( J3J R^ 'Q TO^HT TO I 8 

(^1) <il*«<i ’ijlt^is 1 ^T5^ c t 3,C V ® RiyR>s ft? 8 

(*t) ^TTOI® ft? K 4* C*ta tCTO^ 3d C<® ^ to 4 s 4 TO CTO? 8 

(a) 10% Na 2 C0 3 43 TOTO1 t^hlRfEcv© SfTOt TO l o 

^ l W A —> ^^ilH, Rf3RTO C^sf ^p^TO ^iSlTO*! dR>il ^511 8 

(*0 CTO1 ft? TO^m TO I ^+0=8 

l 9 !) ^ST’^CTO M^t ^5 f^5 TO 9 tTRf%^ ^TftTO c T TO I . b+vo=8 

(^) 6 mole <3rf%TCTO, 14 mole H1$d|K«M flWTO CTlt TO 200 mm I ^ItpPP TO TO? vo 

WRt, TO K p owi K c ft? TIWT ^ ^TTTO TO I 8 

(^T) C^TP A1 ft WTO ^ftt TO I 8 

(^t) tcroS^ RrTPT «lyifw rftlTO GJ^ft'SW ^TNTt TO I 8 

(^1) W TO RffTO 40% 7 T**1j} 60 min WJ *TTE*t I 60% TO 2fOT^? o 

^ f^TO-?T^*5 

8 1 TO NH 4 C1 ^^ftftTO^R^TR?TO e t^frGI \D 

W STP ^ SATP TO TC ft 
TO^t, TO f^ftn TO RftTO C*G$ SPTT'T TO, tl 0 t — I 

(^i) Pwt ^iftron ^trv hci ^j’<^i«j tot to cto? 

<t 1 w 'sreiftt « 'sidR'Ciwsi w *n<^ #t? « 

(^1) Cr Fe 2+ ^C«14>33H ft*nw m I ^ 

’M, TO HCI <W NaOH 4?I a*m «I*I $^S TO1? 

W HN0 3 ^ H 3 PO 4 4? W TOHflt ^ TO?? 

>!) I (^) SF5R ^ ^TWI TO! I 'O 

(«t) Cu 4? aWUjR^ ^JlW 0.000329 g ^RI" 1 W® ft ^t? ^ 

TO 1 *4^1, (TO Piblfi 5!*! iiJTO^ R 4? VR TO I 

(TO 4 < p < p CTO^ ft ? 

“1 I (TO TOCTWtlflt 'S 'BW^lSt R&jjI s>lt"T stn ? ©RTO*! RM I *8 

(TO ^ *mf ft? ^ 

tow, (to TO'f't ’irn^ra f^rft <?n i 

(TO TO?! e P!t?m ft? K 4 [Fe(CN) 6 ] rfftW Fe MWI TO5? 
y I TO Zn/Zn ++ | h 2 so 4 /h 2 . Pt ctocto c?m Wtfl I « 

(’I) TO^T ’•tlPii.'s TOCT CTO(? ^ 

Wl, (TO SiCl 4 nicies aft^S TO ff? CC1 4 TO at CTO! ? 

(TO pH Wl? ft ? 4? CTO3 ^<CTO5 (?W l 

& I (TO *)&«•( ft? t^Rxp TOR R(i*il ^ StTOF '^TOf TO?! cTO'itt TOI’Tt’Vll^t <3 CTO^rft TO*I4.1^1 R&f 
ca^t« i i+^=« 

ro> CTOtCTO CFTO C^RTCTO TOT^TO't ■*!% (Rf*l CTO!? ‘ ^ 

TOTOt, (To aro«t Al 3+ TOTO ftfC»t TOW tot to? « 

w) h 2 so 4 aroroTOTOn 0.05 mi <ro p h ^? ^ 
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I <r*rfcv£Vr grytzg 



«prt?R (vsft?r)_ sm <far 

*1 MU- O 3*£T; ^^3t3- *\<t 

[ iji^i l TO '3TC*t $Cflf^5 sfcgs <J*Nt3 WITO i ] 

| TTW ^ j 


i 1 

c^) 




(*t> 



TO3T, 

<^) 


(’X) 


(*t) 


R) 

^ 1 

(^) 


(«0 


(«t) 



m, 

(^) 


w 


(»t) 


TO 

vs 1 

TO) 


TO 


TO 


TO 

TO, 

TO) 


TO 


TO 


TO 

8 1 

TO) 


TO 

TO, 

TO) 


TO 

a i 

TO) 


TO 

TO, 

(TO 


TO 

1 

TO) 


TO 

TO, 

TO) 


TO 

^ 1 

TO) 


TO 


^ RvsH-3OT^*T* Sf^ H *33 

^t<Pre *t3 ft? ibl^wa ®ntfn3 m ^uf& c*r ^ 43 *trPtfo3* ^* 3 ^ ^3 i b+e=<? 

c<ji'8?^l ^s **m Him "^tot 31 ^ 3*1 c*r i o 

3331*13 vs3 H fe^sc a 1 G m 43 'TO f$3H <K3 OTfP ^wRUH HVW CW l o 

1.5g OTTO 'ST3#3SOT H 2 S0 4 4PTC5 ^C3 100 ml 3*31 33 I 4$ 533 C3OT 25 ml fa* W5 

0.02M 22.5ml KMn0 4 533 3OTTO TO l '=n3#OT OTTO 3^*31 3^313 3*5? 8 

CTO 3331*J[ ^5X33 ft3 r tf^OT C33 43i 33311 3*31 8 

*l$UlalWM TOR ft? $313333* 371311 TO I ^ vd 

4*R73Pl ft? 0W3 (71, P<SDk3 R&«l ^513 43313ft 3fit3^C33 3^13 I b +0=8 

25°c ^mrorm o 2 atm pcu 80% ftOTftro to pci 3 « cu $335 to 1 pci 3 « cu 43 h\*S^ m « 

Kp ft*fa TO I 8 

51^3 ft? 5l$3 533 C3OT *5f^ ftt333 33lf)w> OTTO P1OTR3T3C33 H3^tft> ^tTOTO^ I 

TO I _ ^ • >+8=<? 

va il'il^ ft? CJFlf?tC33 5c'is»S*i '^Mfi tjplRlc'is cocfi TOt CTO? i+*=o 

9 rtr?i^cii?i fvb-ifC igfi; C33 1 ^ 

Wff&3* 4fw 33*3 43<. m TO TO TOTO -871.5 kJmol" 1 , -393.5 klmoR 1 43* 

-285.85 kJmol -1 TO «IJlfofe* 4ftTO3 3^3 TO 3331 TO I 8 

3*13 TOPte ^CSTOTTO TOTO 3JT3JT TO I 8 

43^3^^513 ft j> “ft^ 4 Pi® 43*. ft5 ^Iwtfi 3333 ^TC33 *il«i —3Tt3TI 3*3I i+vs=8 

Kp 43*. Kc 33C5 ft ^Jt? Kc 43*. Kp 43 TOT wf 3f$&l TO I *+**8 

0. IM *3IMlf*)* 4pTC53j>H TO! TO I [pKa = 4.744] vs 

^-MTTrtPlTO3 ^tf$ ft? 4 ^tf%3 <5TtOTOT ftnj? ftfofl l ffa $33 ^5133141 'G 5TC33 *T5T3 ^TOTOT TO 8 
2SQ 2 (g) + 0 2 (g) ^ 2SQ 3 (g) AH = -197 kJ. >+0=8 

’Ttfe toP^ ^tro ft? nrf% ^tnf^ ^pro ftro^ j)H <7 to to 3twi to i i +^-8 
4<?fb C^tl^t 26.7% ^1^*1 43^. 2.24% ^T^CISTCTO I C^t’llw^ ^pl ^T^CTO'f^^?! TO 1 ^ 

*tncro ^tn ^troc^ WOT ftoc3 Rente ^4’JOT ^ <5 t <p ftro toi to? 8 

(i) TOTCTO ^3; (ii) Ft^OTT ^31 

CbfttM CTOTO TO, CTO lTO3t 3^Pn TO I 8 

CTOttR WJt ft? ^TTOlft CTOlTO 3<Pn TO I ^ 8 

CuS0 4 43 331*1 50min. 3ITO 5A 33T3 TO31 TOC3 TOC3TO ft 3f^TO TOT3 TOT TO3? 

[Cu = 63.5] 

<13* 13 5^*1 33C^5 ft ^31 ? ^TTTO*! 7 ^ ^St3 3TO3 i3<icH< tf3tcfH®l 3TT3J1 TO I 


8 


234, 


Th —>? + B ; (iii) AIN + H 2 C 


C? 




PTCTO ^ 8 (i) f^Al + Qn—>? + 2 He ; (ii) ^ 

3^TTO ->Rlij < P G 2TBT33 5 f^3 33T® ft ^31 ? 

^$133141 'S 3p< H3 ft ? C0 2 43 ->iFW ^5TTOW 3^5 ? 

"3313 *i!^cJUc^ ^5'Q'^5 TOI3 ft 3Ct> > l?l<Pfl e 1>l^ OT3 I 
CTO 33T3 ft ^31? 5g 0 2 -4 W CTO ^TO? 

mtmPf 33TC<f3 ^<Pl4?l (7N I 

HC1 OTTO C3H—3TNH TO I 
STP 43^ SATP 33C^ ft ^31? 

TOR ft ? RCW3 C3t*l 3t TOC3 C^t3 3331*13 TOR ftTO TO 8 
(i) K 4 [£e(CN) 6 ]; (ii) K2MQ04 . 

3^13 R3ptT® 4< 1 T& cil°l 43 s ffi¥H3 *3R 3^13 TO3 CTO? 

?t^l <7N 8 (i) ^TtOT3l3 ; (ii) TO%TO f^53 l 
PRT 3ftTO TO HC1 3T3^5 33 CTO ? 

CWs C3, H 2 0 4^ftt C^t’l I 

TOJ*t ff?3 431 ftTO ft ?. 


# 




VS 






VS 

* 

VS 

* 





























































b+^'s 

* 


* 

\r I 


m, 

* i 


b i 


m, 




o i 


8 I 


<t I 


^ I 


m, 

3 i 


3t3lfil3* 3*1133-333 M 


(7 ) jiI&h ^*IT5 ^tf ^TtiTCJ ’TfW ^1'SIW ? 

(«l) im^s PM * (i) tflUlMftG; (ii) Hft? *ft®TO I 

m *r*5ra *ttCTf FeS0 4 g*w ?iMnma ft? ^ ^ i lew 'sire, 

Eq X Zn/Zn 2+ = 0.76V ^ Fe/Fe 2+ = 0.44V] 

(<I) PtifotiUH.* ^ ^ 

(^) ewe pi, i*i 3^ ftHfcmi awf 5 ^ wnana fr'ta m i 

(«t) CgftpnW 33 s ! 43ft 3313 333—3TMJT 331 

(3) CC1 4 31^ 33 31 SiCl 4 3I^ S3 C33? 

(3) NH-j 43?. HC1 4 3 3t3T C 3Hf 5^3im 313 C3f*t 43? C33? 

(3) ? 4ft 4l'Slt3 3*i ’lliis'il 3t3 ? 


4 

3 


3 


(3) 3313 Pb 2+ 43 $3fwtffc f%fC*l *TO 3313? 


| ^ftfrtC3t^-3o^> 1 

(?) ’tilths ww 5SP3£5 313313 3R3 PV = nRT 3^3153 3*3 I 8 

(3) $tf334iFT3 v ffafi>fa3 Wfl ®13ffc C3»l«fl3*l *TC333 SR3ra3—3333 ?% I 8 

(«t) c»r^ 8 (i) 1^5T ; (ii)'sntPTRtH i *+*=8 

ft) 20°C WTOmi 431 74cm(Hg) ®R3 0.842g 43*f& 333 400mL «IUW 533 ^E3, 533tE3 Wf%3* o 

(?) ^UpP* 8T3 f «H><.*iu 4 ItPt^ ®1*PJ3I ^3 ’Q 3)133 ^3 I b +o= 8 

(3) sro3 ^3 toi ft®*?n w 433i3Pi3 3313 i s 

(3) 4^ft 333 <3*3 Rliijld 50 $.C®1 R&iillta 75% ^ ^C'o ^'o 533 3tiita*i ? 8 

(3) Pmt « 3$ 3**H ^ 33«l#l Wl-W! ^3 I o 

w dlw* o ^<R3i# C3fc33 w*ii^ 3333 3*3 i 8 

(3) 553*^t 53 ’Q ■ , pI^ < p <pIc<p <5c°i ? 5'o^l’ RQ*iil ^? 8 

(«t) c*tts\ ?m c*n j 8 


W 15 mol H^ ^ 5.2 mol I 2 431 ftg*! 10.0 mol HI ’S3, ^IJ $*? W! ^31 o 

(?) 9 i]M« dTfa? c®t^i 

w sm 3^ Riawiiu w t 5^353 3iPmi i 

(5f) NaOH 43 W%J 531*53 ^TIW Cl 2 43 Rfi»«l 3^3t 3RJI 

(3) 3331^3 ^St3 Hli-^ow 1« m 43 3H fVlM ^C3 ^f5 5R3 CWQ I 

W 5t--UlrtPl3l3 ^ ^t? 43 ft ft&?ll3 3PrraPr* ^f3If3^l3 §53 ^TTO3Tf3 2T5t3 ftiww 


3J3J_ b+vs=8 

(3) 3f^3*l 3^*H 3W? 4 3’^R #®R3 31^5 33 'SlksH-'R 3^t ^3 I b+vs=8 

W) « ^t53fi> ft&3T 3C»T? 3+^=8 

(3) 60 mL 0.5 M HC1. 40mL 2M HC1 431 20 mL 1M HC1 W WR3 'llRwiW 5^*13 *313^3 250mL 3^31 
33, ^ 4f^5 53133 3OT f^^hl ^31 \D 

W ^1^33 ®5t33333 sp 3 ^^33 3Tt3T! ^3 l b+o=8 

(3) 3RFt3 5^c33 pH f^^C33 43^ 3 1p 3f^ 3^31 ^3 l 8 

(3) ^<2>-<3T#t C 3l » t >f\l33 *H3T33 ?3p l ^J^4 #t? 8 

(3) SHmC33 43Jf& 3^313 95% CaC0 3 «fR3, 3^ HC1 4 200 g 5313W3 5%^ 3R3 STP-C^ 3^5 C0 2 

. 3te3l 3R3? O 

^ 3 f^eH-3^^ ^S3 gq 

(?) 3TR33 3f^5^3 3^33 313313 3^C3 3C3C33 ^3 gf%3T33 ^3 I o 

(3) KMn0 4 43fl> c-nc^'olR 331^— C? 3? ^ 

(3 s ) *313^ 533 ^ ? ^3t3^ 53C33 ?3p1#J*jt3l C33 I 
(3) E.M.F. 

(3 s ) «0I5PHW %333 3131 A1 3t^ 1^3333 3R3R3 3^f31 33 I o 

(3) CaCl 2 « A1C1 3 43 3C3J C333fl? ^srf^s 3TO11# 43^ C33? * 

(3) Na 2 C0 3 43 ^ft3 533 ^I33?f C33? o 

(3) Wf33 3yt Cr 2 0 7 2 “ W Cr-43 Wt33 3^U1 IMu 3*3 I b+b = * 

(?) 333 3f3TT3*rt3 ftw 313313—3333 3*3 I o 

(3) 3^3*335^31 ^3 3*3 l (i) ?H + fH = |T| (ii) l ? 4 N+ (T| s^C + jHe. 


(3*) W ^®133l3It3 H 2 0 ^533 H 2 S 333 C^3 ? 

(3) 3tniR®lft1^3* « 13$da33 33TC *ft 531? 

W ^3ftt « «iflRtlC3fl 3t^T C33 I- 


(3) 53^3 Pb 2+ 43 3*1 te<pl3) R&^l 3^31 ^31 
(?) *fT33-ft*fl33 533^ 3rt— 3333 3*3 I 
(3) Cu 43 ft®3 0.3394V 33U5 ^531? 


o 



ftfej yg 

Ir I fa) C?TC g?^?? <Rfa^ O ?T*ffi5^ ft sjfcu l ^pRjef ?<%( W I 'VS 

(?) W ffl? 8 

(0 TOsmfeJ; (ii) fern i 


(?) ft&fll ^t ? TfTQ | 

b i fa) 4p rtni ?t?jft? %jr<^5t^n #t ^ ? o 

(?) ottts « c?M? g?^?? 'srr^rr ?ft^i ^ 

w?, fa) fife ?fcro<w 7\%ff5 c?? i fife ?i$tos? ftsrar? fen ?<fat ^ i 
(?) si 4?*fa r 4<j ?m ???i ^ i 

| nrsp»n% c=rn#— ^oi :> ~| 

^ ftoH-5f3 T*?? 

5 i fa) ^yf Mjj^i ^f? ?jic?s ^4?^ ???? ?jt? ^ftfeinffr gfetr?? w i 8 

(?) ?ft? ?^? $*ik*H«i* ?Tt?Tt ^ I o’ 

(?) mmfes ??ff5 ^ W*!!^ ?**R " flo i C< ?f&5 ??. ^1^‘m TO?MI H I 5+8=<? 

(?) 30° C?. W^MIn « 750mm TO? 1 ft", ft. ?7TC? ^?rft <??JTO5? o 

wt, fa) w?t# c?ft?? **rmPfa WPrfci 4?i 'smife* c?ti??i w?ro faftfcj $?ra c m <?rc?TOi to i *+*=s 
(?) o? ?fev6« i « m-4? ?r fet? to* c?f& TOftfr? toot cw i o 

(?) $c?wt ftgnpra toto* rirftro cpDRhji? mm *n to i ^ e 

(? 200fi> Tfa? fic'o ?fafe> CiPic.*m 20 mg ??n> TO I srftffi ?faZ3 ^oft ?s a il^ ft^j^H ? o 

* I fa) gfe ^t? 3fe C?fa C’TtTO ftE5TK?T?? ?*?fel ^^1R) *fttTO??3 ?*fat TO I 5+o=8 

(?) *tfm TOftre TO*fR ?<fat to i v 8 

(?) TO?K?lflt o ftfen #t ^? js 

(?) 1.5gm C?T5l? '=iI<pR<p<.<p H 2 S0 4 ^ftC5 100ml 3?? ^5ft ^?H ?? I g?*t C?^ 25ml ftw 

iriWR 0.02M 22.5 ml KMn0 4 g?? SJOT^? ?? I C?RH ?fert? 8 

m t (^) c?r? ncuTfl ^ i o 

(?) ?fej? sp 3 ^r^ c TO gv ?ri? n 5 + 0=8 

(?) ??? 3 s ? ftfen <plc<p < 1 C ®1 ? ->l5)<PH? SfftAl I 5+0=8 

(?) 20ml NaOH g??^ ??^? 10ml 0.1M HCI ?ft1 ^TfoPl^oM ^"iPro ^1 ?? 1 SP1?? ^co 

0.15M HC1 4? 8ml 2tWT^? ?? I NaOH g??fl>? ???ian ^5? ^ 8 

o i fe ?n-?TTrtft?ra?r 4 ^ic°iic^ §?? srst? £ 11 ^?^^ ?n?n i 5 + 0=8 

(?) ?t?njft^ c^i? "ft? fepi^ ^xrftni? ?5 r 4?^ c^t? ftfen ? < t?r ^ 1 5 + 0=8 

(?) ?i?rr?^ri ?feTft— ?n?n ^ 1 o 

(?) 25°C W1?tami o 2atm TO? PC1 5 80% Ruilfao ?c? PC1 3 O Cl 2 *??5 I PC1 3 O Cl 2 4? TOT « 

Kpft4ai _ ^ t 8 

(^) ?tft? <3rraft?* ^'fei "ft? 4 c?^#ro? p^ c 3 ^? ?fen ^?n ??? ^ ^ ^ ^ 8 

(?) c?Ma g?? « c?t?t? g?? ^ 4t?3 ?^?t c^tgft ^t??Ht? ®?? ft^?ftft ?? 4?t c^?t 8 

(?) « ftft^t?? ?^? TOrffc ?nj?T O ®C5? I 8 

(?) ?*?R»co Picii5i ?fferc??r ?Wf ft?t? l o 

Cr 2 0^ _ + H + + Fc 2+ -> Cr 3+ + Fe 3+ + H 2 0. 

?ftrst? 

8 i (^) «??? ?^?n q jgffffi a ?^<r R>i(t ?i4^») c?? i o 

(?) ??3? c r*tft 7i-5 > c*n<pli-i <^03 g?i? ^ 


(?) s o p-^?ftTO??Jfen w i 

<? i (^) gfenft o ??ft ft? $?t 3 ij? ?to i - 

W <3TOra *i?«t ^ * 

Wit, W ’l^tn ’Tl?[f*t5J R>*lfTJ ijf5 PMl 

(?) 90gm ?tft^5 ^5 c?ft ?Tft 4?^ ?lft? ^ m&? 

^ i (^) AICI3-4? g?? c < p r i ? 

(*0 nh 3 « hci ^n«tj cwiffisMTm ^ra c^Pt ^<?ir? ^ 

wt. w “’tt«m c t ^miarm h 2 o ^sm f^ h 2 s 5 trPt” —cw 
(^t) PbO-^^rt ^* 1 ^ '=i^i5.'b—Krt w 1 

11 f=F) R&<ii a^i « '5ft t iR^^d irt«tj , Tt^j c*w i « 

(^0 d'ol<i^> R<i ^t? ^ 

Wit, (^s) t'seiRpil'il ? t'»«iRs‘« '=d^(.-nlttlc , 1? ^)<iRla C*W I 
W) STP SATP ft ^7_ 

V I C^ 5 ) spm , J>t 1 1 ft? ftj "SIS 'Q fig Plata's sT’PR 'SIWfl’^TR'I^BI I SikaH'n^. gTNTt fill « 

(«i) , tfra ^raPtit ft? a 


















































&b 3 t 3 ift 4 93193-8133 ®ra 


(3) 3X4$ (33 8 0) C^tSl*; (il) 1 %4t4 I 

> i (4) 4ia3-ft4i33 ftra*9i iaa<s. 3 ($—$3143334 3333 43 i ® 

(-at) t(»13$3 R3T13 <713 8 (i) Cr^);, (ii) Fe 2+ (26) . * 

m, m 4i5wteH ft? $31433 3i« i 


| *tc M tra <^rr^-A.o5 5 "1 

4ff5l3—4IHl^*14 St^t 3*33 

> i (4) 933 *f=n «mwt 9*K4 -ft 94? %(33 ^at <7X9 fl»iM 4i93i3rt3 333 c*pws «tra c tr •'irsart 913 cpii i+«=8 

(3) 31913 (4X®3 43911 9% 43 I _ __ ^ ® 

(9) 3% ■nlsPit'o (9t*l ■*ifer's<M(33 H f%f% 49 S.c.”i < *‘5'l %33— 9333 43 I 8 

R) smt«t 493919 10 mi 4iiwiRm 9 jx93 *59 44? « 

44, (4) (9419 (9, 339 ft*K33 (419 $3191(43 'dllpPI* W3 <St $3191(49 (919 'SSftt?^ « fll3(99 (91$ 5X33 1‘lwra 

99m1*- _ 8 

(at) t4raftro 9*33 ft? aRpnirs <n4fl> 5c34j(99 3%^ 431 FiaflJ (4mt$ro 91339 skiii^h c**!?>-t:«-8 

(4) ('MrRwi'ftl ft_?_R$f3Hll9 ff$3H 491 fulfills 14*119 Rfttil $9149934 9343 43 I )+«-8 

(4) 41 H 2 S0 4 ft%> 15ml 4134(49 0.3M KMn0 4 JJ94 3131 25ml 913*5(99 H 2 0 2 -43 (419 4441(4 9tlf9*5 

431 313? 4 353l3^H 2 0^-43 C9I9I3 9991®t 43 I 'O 

K I. (4) 3 > *R ft? <sff ^I'sks ’IIS's 33, ^1 $9139494 9333 43 I ^+31=8 

(3) 9ttJ*19 -3143 «;»u,'s -ft 14? '3t<pt4 il'ot'is 9% 431 8 

(3) 91—Ijlitftnlww ^IRi ft? <3 ^IRs 9K9K4 Rt«s RR*«ilfl!s $39 'sW 3IJ1I3 81333 '9lc9l#4l 43 8 

N 2 (g) + 3H 2 (g) 4=^ 2NH 3 (g) + 92 kJmol" 1 , i+«=8 

(3) RWC49 333 413 -890.3 kJmol -1 _1(4, 1335.45 kJ 413 $«,33 9*SK*5 44 Sft3 ft(99 d(9W4 9£1?_ « 

44, (4) 4313J441 3314 ft 14? 44fl> 3^13 4 CSt’ili'B rft438[(49 'sl'j)3 431^4413 313 fl<oka 3R3f^4 33 41 

4333 43 I i+^S 

(3) 49%m 9^4 ft? sp 2 91493 $9149399^4339 4*91 )+«-8 

(3) 31^3 313f^4 *J343 fl? <i) (3T4 ft4lC3 £43 dR>i‘ 431 33? i+\S=8 

(3) Zn/Zn 2+ ai3(Ag/Ag + 4f^«313 ^f®3 4133 R'os 331433 +0.76V 43( -0.799V I 4f^3 £413f®3 C31® ft43 
3331 43 I >9 

9 I (4) ftiJ133 '#lPlt*i3 C33I33 3&3 43( C413 RQ’sl 3^31 43 I 8 

(3) 4J13W53 4f®«. Rt?133 ^33133 f3?[4 « 3333 431 8 

(3) 4133 $t»®3 34)%r5 Pl3Wa|4 31313P14 3ft433f® 3341 ft<13 43 8 8 

FeS0 4 + KMn0 4 + H 2 S0 4 Fe 2 (S0 4 ) 3 + K 2 S0 4 + MnS0 4 + H 2 0 

(3) 100ml 05M_Na 2 CO 3 g33_03C4 44 Ml 4134C33 CSftOT*H3_g33 ?4R 431 3«53 3J3? « 

314, (4) 4f^3 Rr333 3131 4P?4 C31413 Pl(313,3133 331^3 TJ3^tf% 3§t43333 3^ 43 I 8 

(3) 81*133 413 ft? 'Slaj^pWs 4 ft3J41533 8T333 4lt33 313 ^34 C43? i+O^B 

(3) 4S « VI <K<pa C S tlfrfol 3 4 313 ® 3r333>13 3Tt3Jl 431 8 

(3) 27°C 413313113 4fttW3 3T333 4^3 3^3 3^-3^f C33 44? vs 

3 R4t3—4^*4 ®43 «HS 

J I (4) C3319 C3, 'fl < pfC R's|« 43 RR3I13 4fl3, R1^3C43 Stl3f^54 3333313 <u j 'sl*i3lf'i < »‘ I 9 

(3) (3*31(33 444 C413 33(4 ft ^4? ^ 

44, (4) PCl 5 (g) r=* PCl 3 (g) + Cl 2 (g)-43 RH*313 PCI 5-43 R «I I 433M I a 3(3 Kp <33 3lf i T3T3t ®33133 43 I 

(3) Na+ 3 I ®3 R^[ Na 2+ 33 (43? 311311 43 I 

f I (4) Rff3l3 43 « 4HR4C^3 3(31 31^41 (331 9 

(3) PbO 44f& ®43^f 44lt®— 3J13T1 43 I ^ 

44, (4) ^(34(5K9fl>( ft ? dfit ft ®(4(*tr 431 43 ? 

(3) $3143334 4lftf 81413(43 3(.®l (33 I • 

b I (4) PCI5 ’IIS's 4(33 NCI5 *tfS4 43 31 (43? « 

(3) Ca(OH) 2 3lR(4 33%3 R*^j Be(OH) 2 3list's 433%3 (43? A 

44, (4) <34 41131(4 ft? 4J13K43 13(933 ^ (3(4 ^(345(33 4lf 1%3t3 43 I i+3=0 

(3) 3((44 (33 8 (i) 4111315$; (ii) 1^3313 I 4 

II (4) CC1 4 41^ R(i l Rvii 43 31 ff$ SiCl 4 41^ R(jR3> 43 (43 ? 3Tt3Tt 43 I ® 

(3) Al( 13) <a9 333134 Na(ll) <d3 3331B4 (3(4 4 (34 (3fit—3333 431 4 

44, (4) ?(®3 Pl33 ft? >£ f333 3(4 4343X33 5(34^3 R3TT3 (33 I 

(3) 2 gm 4l4c i jy's fD 4lf3 33311 4X4? 

r I (4) A1C1 3 <d9 4%3 g39 4H3^f— 3333 3*3 I <s 

(3) 33(3 Ca 2+ ft 4X3 *131^ 43(3? 4 

44, (4) (4lR(H3 5(3 43jH 4 13% (41% 4(341 43 (43? 3333 431 

(3) 3433% k tl33*fi3 33(4 ft 131? 



ref®*} (.41 (AM snj’iaj (J. 

bi (3) 733t8 pi, «n^g 3 3 43ffr ®fc? 31313^3 afoat i ^ 

ft) 3fe 4p ^5iWm 3*553 ff3t? 313335 arran 331 ^ 

(3) 3fti ®t35nan ® 3fti5ta'3®[7® ft ^at? co 2 -4a 3 fta ®iaaian 3 ®? 
ft) 7®»lwa '5Ti$wnt;ic»ra ijfl, 313513 c*ra 1 

| ^stm c^rt^—Jt.ob ^ | 

3 ft®H—■flt>il^»e+ st^f 3^33 

5 1 ( 3 ) an 3 ft? 'smH 33733 ®taaian, ata « 4 W 8733 3 *af ft<fa 33 1 i +®=8 

ft) 3373 t#t 73 t 733 ^taft® ?aft§i 43? c^sm 33731ft ? 3 ft§i §3153335 anan am 5+5-8 

(’t) 20m L Na OH S3373 3«fOJ 10mL O.IM HC1 5J3t "SUlft® sptft® 331 5*11 ff$ 3333 a**^ 337® 0.15M HC1 
^Icul 8 mL zJc*iI'bt*i 33 I NaOH 333fi>3 3331311 3®? 8 

(3) 3fta afa *11 f® §3153335 33311 33 I O 

W3, (3) 3P®3 3113 'ft? 3P®3 3TTa35£733 'ST13 , 'f '31533 7373 Ryfta 3t33a\5 3^31 33 J 5+4=8 

(3) 3t3t373T7§3 (X-331 ftT$33 33t3lf& 3*131 33 43? 4 3ft31 7373* 'ft #1 ft'317S §3^1® 3831 313? 8 

(3) 30^C ®t3a0fa 95 kPa 5T73 250 mL 33733 ®3 0.2g I ^ 33733 'at'tft® *83 3®? 8 

(3) Pifao 31133^3 ft ? ftftF3 3TT33^C3 4»tfoH8lil 3133 3JT3T1 33 I 4 

3 I (3 s ) ®aO>ol ^IDj^ia I 43 ’Ill'll®*)* 3TT3TI 318 I 5 +4= 8 

(3) 3^*33 3% ft? ftffata 5t133 §33 '513313113 8®13 33311 331 5+4=8 

(3) 43«ft»lft ’ll? 3313 3 *3 73, f*l3 5173 ftldHI 1 3 *513 P lC^a 43313ft 3 ft3' &3* 3313 I •5+4=8 

(3) 43ft 53 33 ftffafa 3<T1ft 300s W33 33 faft«73d 43-afat?’ , t 31^313 33ft* 313*73? 4 

W3t, (3) 31^3 ft? gl^t MI3 +PC+ 733513 ft73l3313733 ^3^tft 3^33*135 OT3 I 5+4=8 

(3) ftfffa® ®f$«3[l3 'll? 3313 51$7!5t73a ®1^«313 3^3 3<f3t 33 I . 5+4=8 

(3) 5 313 3§l ftaPlj3 *T7at «C3 ft 3f?t3t3 '3ftW3 31831 3173? 8 

(3) ’Hs 31^3 taft§I 7*13 I 4 

4 1 (3 s ) 7313 3*531733 ft3tf*J7»[t <713-I 8 

(3) a?ft*® tt3t 7*13 8 (i) 333 73®; (ii) *5% 313Taft3 3tft . >+- 5=8 

(3) 31®7*3 3W 513 *33333 ’JjZlft H^® 8 311311 3*3 I 8 

(3) 0.1 7313 CH 3 COOH 43?. 0.1 C313 CH 3 COONa 33733 pH ftfa 3311 4 

173831 31173 Ka = 1.0 X 1(T 5 ]. 

m, (^) 31-3T17ttft31733 ^1? 4 ^ft3 '317317? ftuftft® ft&3T3 *33 51733 ST513 3TKTT -^3 8 5+4=8 

N 2 (g) + 3H^(g) ^ 2NH 3 (g)j- 92.38 kJmor 1 . 

_ (3) 73^1333 33^3733 3173t7^ '3§l3 31313 33733 pH 3331 ^3 I 8 

(3) 3(133 3«n 8 73W% 37*0 31<$33 7331 8 

(3) C 11 SO 4 03733 3731 150 mA ft^I3 60 mm 3133 51*131 ^31 3*Ii 3if^«,3173 3ftra ^31733 315*113 3JI 4 

3 ft 5 l 3 -*Rft^ 5 ag . 

8 I (^) '3U-333T S F3 *313751*1313 3^5313 3H3H 3*3 I 4 

(3) ft3733 3T35I3 7*13 : 


(3) 3373 Al 3+ 73 ^l3T73 "HI'S 3373? 

<t I C3) NH 3 8 HC1 43 3731 T31*jf&3 3113733 513 73ft 43?. 733? 8 

(3) PbO <!Wt$5—3J13T1 33 I ^ 


(3). 5W 43 '3Hl5<? R(5*«l ^1 ? 

<b I (3) 3«P33^*1 7l (3lt) t733®3 337® ft ^3? 733^7 33 3^3 43 3Tm 331 ^ 4 

(3) 3ftl 3*13301 8 3ftl5t3 ft? . . y 5 5 

313, (3) H 3 P0 4 43? HN0 3 43 373J C3l*lf& 3%3ftt 4fts 43? 733—3T13Tt 33 I 


1 I (3) NaOH 4 HP 43 3333 31733 313 313133 ^3 31733 C573 73ft 53 733? <<y 4 

(3) ftuftft® 7*3*17*113 313ft3 3?73® 7*13 } (i) ®73 l 3 l ^ g; (ii) 3* fttl3)? 5 

3W, (3) ft« ®l 33 0l 3 8 ni Tft ftfTPl 7 31315*5 A1 2 C1 6 <J73 ftsfW 373—3IMT1 33 I 

(3) KMn0 4 43? Na 2 S 2 0 3 43 3731 Mn ® S 43 3133 3?33 3®? 
tr I (3) A1 2 (S0 4 ) 3 3% 333 3fl3 733? 3T13TI 331^ 4 

(3) ftT33 33ft5l*1*l7313 3731 73PJ 735^ 3^53 33, ®I 313335 7*T3 8 IP, 3P, 6s, 2d. ^ 

^ri, (^) wrozrrci HoO '*>$°\ H 2 S ^trRr—< ij m w i 

(3) '3 1 73 l 7® l ft ft 8 8 | l 73 l feftft‘ ' 337® f t 3 3? 

^ I (3) ®1731?31^t ftffm 8 ®135lSt R&3I ft ? §31533 3t8 I 4 

(3) Pb(N0 3 ), 73 §^*® 337*1 ft 375? ftft*3l 318 I 5 

®Rt, (3) 3fl3 313f33 3<f 3Mf ft? §3153335 311311 33 I 

(3) Ca(OH) 2 3lftT® 53%3 ff^ Be(OH) 2 3tftr® 333%I 733? 
















































'b _ 

4 ft4W— 3531^34 a? 

i i o*) 331 winsmirt ?ro #1 csTt^rta? t> i ©t33 to cro ffarc? *m 4rnian <?43 afttr43t 313 ?©3i 4? i 

i+«=8 

(«t) 3333413 ■ft? iog FeS0 4 of 4% 4to 44 sn? ftp? h1>iPi«I3 hiskjMIci© 31313? i+«=8 

(n) 033 41135! 3?!®1 31« I NaOH « HF 43 3343 4TE33 413 ftl3 4TC33 CTO C3ft 43 C43? i+«=8 

(3) 03M3 CTOlfiif© 4 WWlPllUfl 4WJ C4F{f© WWI3 ©33 Pi^s^il? 431 C43? « 

WRt, (4) C431C33 444 C41? 3TO #t 04? C3#3I4 C413f$® C43IC33 3^3 3tT4C3 ^lonlsil 331 b+0=8 

(3) ?t®51 ^)ftl© C33 I 3©lPt3TWsT 5S>44 tC34£3)© 3d ©3*iC3 31 to 4s ©3*513 STC33 TO C43? b+«=8 

(3) 7.85g CaC0 3 43t MgC0 3 >43 44l© ffclTO 4ftfts 30 HC1 >4 0©)?4 TO STP-C4 1.84L C0 2 3T14 31441 
C33 I PiaMlUM CaC0 3 43t, MgC0 3 >43 3U43I 3%13 m3 43 I 8 

(3) Pl34t (a) 4 31$ (Jl) 3TO 034 ?4C31#t 3*33—3Tt3Tl 43 I « 

I (4) 45 4 413 ■'1‘Mft's CST1©%3 34313)© ©3R3333 C33 I ^+^=8 

(3) 0<t,-413 31? 33T5 #1 04? 3©14 313Ptt4 Piftf« 3TC33 43*113 4I13IMI 43 I i+va-8 

(3) 500 mL 3t?ft©1?)4 4ft4 03C3 4.9g H 2 S0 4 a^l'j's 41C51 >4 33133 50 mL C4 5% NaOH 333 3131 iHR's 
43T5 ■#) 3f$413 NaOH313C?? 8 

(3) 33*? C3 ft33 ft? >4 PlS33 ©3IHH30TO 41«Pt4 3143 3131 <J34 431 313 31 C43? i+^-4 

413, (4) 2A -> ©3313 s 403 ftft?t3 C33 03C43 3lto4 3fft33 ©33133 43 I 8 

(3) 3f^33-3TOlf( 4TO3 3$3 331*f) ©313 34 13 3 3T13TI 43 I 8 

(3) 4.5 mol H 2 >434.4.7 mol I 2 4 00°C 4 1331333 1.0L 4I34CH3 W? CTO 413 to 6.7 mol HI ©<*30 33 I ©5 

413415313 H 2 + I 2 ^ 2H1 to3lf©3 313J034 K c 4 K p 3331 43 I 8 

(3) P)®ft«l3 ftftTft « 3F miPl4 ftft313 3t©41 C33 I « 

>5 I (4) 3Mbll33 43333 Ji'Hft's 31©C©3 ^jial© ftps 4 33311 43 I >43 ^t3t3*14f C33 I • >S+i“8 

(3) 31313C4R©3 a-43t 3f4l1© C33 l_4 3ft41 C3I4 #1 #1 tol4 333 43l 313? Jl+^=8 

(3) 313Pf©)lt4 >4Pl4 1^4 3lto 9lfl>313 4)©3TO3 313TC3 3 313 31331 TO STP-C4 400 mL 

3J13 31431 C33 I 03^33 3131 3)^313 130T«, 31331 431 TOfea? 8 

(3) 43 « 413ft4C53 3^*0 31^41 t33 I « 

414, (4) 31*5? 3JTC33 413^ 41533 C3I4 RyFis 4133 31HTt 3 s ? I 8 

(3) 333 t'H'j ^t? 333 C3^3 ^Rr41 3^31 431 3+3“ 8 

(3) 17°C 413313181 99.99 kPa 5113 0.058 m 3 ?feaH 4 3 3TP1 31% ©33 3413 431 TOf I 17°C 4134141111 4% 

3fcm 513 3.27 kPa TO STP-C4 ©^ 3T1C33 41343 « 43 %3 43 I 8 

(3) ©3133343 C3C33 413 33fl»433 ^>5f© f^4 4 3TT3T1 43 I 4 

3 to3-4%4 ©43 SfUt 

8 I (4) fatTO 31C3 C4314 31314© 033 3131 3TC3 f^? C331 4TC3, 

E“ ox> Zn/Zn 2+ = + 0.76 volt 4?t. E° ox , Fe/Fe 2+ = + 0.44 volt. « 

(3) 4i m TOlPll © ^t? ©31333 3t« I ‘ 3 

414, (4) CC1 4 41^ toft4 33 31, ft? SiCl 4 41^ toft4 33—3T13n 431 
(3) XeF 6 4^3 4TlRlft4 % 4«H 43 I 

d I (4) 343 31313ft4 ftft31 31 3 1 13* 11 3 to 313313—31KTt 431 >S 

(3) NH 3 «lpH-N-H 3^13 C413 107° 33 (43? _ ^ 

414, (4) 4133-^13453 3 r ^ftt's Picks 3§ft3 c tf©3 3341 ft*113 331 1 

K 2 Cr 2 0 2 + H 2 S0 4 + H 2 C 2 0 4 —1 K 2 S0 4 + Cr 2 (S0 4 ) 3 + H 2 0 + C0 2 
(3) 5% Na 2 C0 3 03133 3^3131 C313tft©14 ft3I3 43 I 

>b 1 (4) 313133 41333313 C0 2 44f© 333, ft? Si0 2 44l© 4)%3 3314—3J13J1 43 I - >5 

(3) 4W-44 413ft4 Plftsl 3<ft >, 4 ©ftt (33 I 

TO, (4) Ca(OH) 2 3%4 03%3, ft? Be(OH) 2 HI Pic's 403%I C43? 3T13J1 43 I 
(3) 4<f-3to ^1? 

3 I (4) 313133 413313113 H 2 0 4513, ft? H 2 S 3Tt%—3I13Tt 43 I O 

(3) 3lt4to© 4 I 3H3 (HCO 3 ) 40^t 45 « 403^1 4TC33 313 C33 I ^ 

TO, (4) 3% ftwl33 3^lftl4 4Tl0Pt3l TO 4) 1 0ft% l3 tol33 431 313 31 C43? 

(3) C31313 333 ^34 ‘R’-43 4t«,3< C33 I 

V I (4) 3TO33 3f©4? 3C4 4Ttt®13jUlS13 031 Slft3133 43 I 'O 

(3) C43 315 H ; S0 4 C4 aftHlft ’©1141© 331© 331 ^3 31? ' ^ 

TO, (4) 4l33-ft4l33 ftft31 tC33^3 413K3 3«3f©4 33 — 31T3H 43 I 

(3) 0.05 M H 2 S0 4 03133 pH ft?l? 43 I 



sf^*tat 

W Riiwji ijffi <?w i 

(*t) * n<fflw ^ rg-miiii k + < iffo i K 2+5 ifos 

W uHBtl$»| 'S zl'sH'f faq <»i(,'S ? 

(*) Si(14) <W.Fe 2+ (26) <4<I $t*re3rT fiRjm <?W I 

| C^Tf^-I 


*+V 


b- + b- 
* * 


^ fast*— 

TO ms* *&m^a <=rM cxu? RylLj <ra c ppp ^rm ^ i 8 

W) *inprar nSto ctu? (i) rnmumm^i (ii) sh^rto ^im gai to i *+*=8 

(*t) 17°C ^5WItaif?l 770 mm FR*! 600 mL ’UP! 'lift* ®*f?I TOt R I tfsiH « FR«t ’ljl*if&* 

V3 il« V0# i 'Q TO ft*fa TO I (17°C ^FTTOIBI *r^l* TR^H Fffl 14.5 mm) 8 

PD wrrft ^*rto ?tc®t in>Q i ^ ^frt wi « 

to *trRTO qr<P re m cw (ti, «um ftarai cm SnrnRro <smPF* m ^ $<thrto cm « flana 

C¥fi> FR*T?I ’pWEJ »wH I i+u=8 

(*0 g^t ^Slu 4 Upm g^c^ &*ic<fH*i m i i+o=8 

(*t) 30 mL NaOH m^U? STOW 10 mL 0.1M HC1 gTO TOt 3*1^5 TOT Rl ^ tfWTO TOT 400 mL 

0.15 M HC1 ZpTC'fa 2RFITOI NaOH g^Ffa TOTOIT TO? 8 

TO CPKS J^3)R><* SHT^fas NaOH 3 #^ e P^ <7Pf I o 

TO *rfm to^th ^R»rtF^t^i 8 

TO gtt 5 ! ^t? Na 2 C0 3 frVIHMd ^iftTO®^ GW I ^ ^+0=8 

TO 4<pfC 'T^fTtn 95% <wl*iPi*h ^TOl HC1-4 150g ^*iMWn g^l^5 «*c* sPTffl ^5 

fafrr?i co 2 *nrot ? 8 

TO ^f^T5 'Q 1 >FR3RJ 2PPR ^R*t?I TO f^?l C^R ? O 

W Sl 6 !!^ vaijia^HI (7H7P A1 <1^ ft** PH ^ I 

(^) 'ai^ftUh ^1^*1 ^t? sp 3 - 7 !^!*! « p fT^?r e PT^ ^TPITT ^ I 

(•D 25°C 2 atm TO PC1 5 80% ftuilfau ^OI PC1 3 « Cl 2 l PC1 3 « Cl 2 « ^T^PP* m « Kp 

ft^hi ^ i 

W) fll-nlijft^ C^H 'Q 'sR)^ ftca*D C^*k^?i 'SR^IT il4^PJ 

W ’Ifl»iH »ij <i*i? FT^RTRJ ^3t c^c** ps^nfC gftHjj I 8 

vm ~ - 1 


{^0 2A -> tWj «ij^t ^ 3R fttora ^ I 


W) ^ 3R ft&^W araftp* VM^r^It 0.6 molL’ 1 (7R5* 0.2 molL" 1 VWWU SP\ CW 6.0 ftftt ^Rl ®TR^ I 
ftft>«iTCfl ft% ^ i .8 

R) 'Q ^ftw®T?l 'SR^J (?[^ I O 

W c<P*ilc^ ^ < P < ? NaCl ^RJ C^®IPT l b+vs= 8 

(^) Wt^ c t-ft'8il^ c t-^ ^c*ift<v W^H W l 8 

(*t) 27°C <1*$^ ftft^ W3® cm 5 tTH 100L ^ I ^ *ljlwn 54°C 4 

4^tiJ i3?t FPt ^t5»i 59.3 L I ^15*1 ^RJ l 8 


# 


(^1) ftf^TTH ^ ^*0 t^lft (7H I 

^ PlvaH-R^P*^ ^5?1 fil?| 

(^) 1 »5| > ti||tul 'Q Ft^l ? C0 2 ^TOI W.? 

■W) Pwt «tm hci wra ^n ^ <tr? 

C 5 *) PH*n 'Q ’Tt^ <1*1 C^> ? 

(^) 20 g ^RlOSM ^tTR^T ^ ^TO? 

w cci 4 ^ flmPte ^ ^t f ft^ sicu ^ ft^af^s ga c^h? 

W (i) Cr(24); (ii) Fe 2+ (26) tu^ fam (7H I 
HP) %?T^ Rtj^ ^ v lft<il?l sfPFt^ ftgj^ v fS^l5l c4H ? 

W Mg 2+7 H5^ f^ Mg 3+7 r*5< ^ C^T? 
f 3 *) v tft*i <1^^ ^ ^gpTRSJ a-^^Cfl ^R^PF ^iifD ijUFtifr V M*PC'© ^tRfJ ? 

(^0 hf cnrnm c*tn c*h? 

W (TWO PI, WI?I c t-ftwBl c t R(i«ii ^1^ ^ict l 
(X) 2p, 2d «wRtrcPBi cm ft *wk c^h? 

W PCI5 ’IIS'® ^I NCI5 ’IIS'® ■TT ? S'Gcilifi *Hc* ^fTQ I 

w ‘F* ^ e n^ 3 * c#H pr? 

m 1%^ <tni 

(^) K'Cl « NaCl 4?t ^<0 c<pKfC C^f*t ^UiPW PR? 

W 4#rs ggg ?r csrrt?% ^nwt wi 
pl) t«4&PRI FT^ ft^Tpi ^ I 

TO gtwr ^pHiarm h 2 o^?h h 2 s «itpt pr? 

(^) PWg C?, H 2 0 « ’VBF* :s *Hf l 




c5^ 
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* 
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<? N 
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VD 










































\r Sd 41 Sjft 4 S 01 H -444 ■‘131 

b i (4) ftygm0rc 4Tt0ftft4ra csrait® ai 2 ci 6 ^ ftm 40 —4H4n 44 i « 

(4) s9p i ^ * 

4W1, (4) Be-94 i4 04^1444 4% B '4£40 C^Pf £44 ? 

(4) mw £4, pifwi 944 94 ft smt't g44 1 

|f^r=rrgfntF c^rv^—^o ^ ^ | 

4 Pi'sW—w>*vl»j^i*# 4"*44 

i I (4) ’ljl£4S ’tftva^ sjs^la 4CS from ■^9’Jcft 4<l41 451 i 8 

(i) »I^ms J j9; (ii) 4Klc*)s «ul v H 5jaj1 

(4) J(.o<q 9$ ^1R)S '°(lc 8 ilc < p P 94». S c^k*is WS-i Rub £44 I ^.+^=8 

( 4 ) r.m.s £44 3 t? 27 °c 044014 n 2 4 ttc 44 rms £44 ftfa 4a 1 i +«=8 

( 4 ) 191*1 ■q'li's 44 ? its £44 1 is 

454, (4) £4t4lftt4 4?4J1 4TC4 4£4? £4-£4t4 0ft £410tftl4 40114 4<f41 019 I i+vS-8 

(4) 414151^4 ^TOPWI 44 P5jft 04 ?_ N 2 0 4 (g) 44 ft£5i raH4 4R I K r 94 Hlftsp* 1 fn«| 4511 i+«=8 

(4) 0.36g wss 44 $4511 4ftT4 £4fc£4 40 H 2 S0 4 -9 gft^44TT 31*5 JJ44£4.4ftft4 40£4 48.5cm 3 0.025M 
KMn0 4 344 01*1 £4 £41410 Js’slRlt's co«rlc»is ■I's4sl ’l&Hi't s-m i [Fe = 55.85] • 

(4) ’IJI4 4 4TC00 4£4J oft -4ft4J £44 I 4 

4 I (4) 94414ft 41£4 4£4? WM £4, ft00 5TC4 ftftsut 04 ft£ft£94 94414ft 4ft4ft40 4414 I i+vs=8 * 

(4) $01451444 44£4T#t 40£40 4^4 9I£4IMI 4551 8 

(4) 25°C 0440BJ 441 1 at m TC4 70% PC1 5 ftoilfti'S 44 I $J ftwieiW K p 441 K c f4<hj 44 I 8 

(4) C4TC44 444 £40 ? 44 0ft4t £44 I vs 

454, (4? 4 p l feftfc 4 4 l £0 l £tb l ftfti ^t? $0140444 £441 8 

(4) 409m455t 40014 4^ 4I410J 00 vflf5r5 <3 00 4I4C44 ft£«l»H 4014 0l ft l414l 3f$4104 44 I 8 

(4) 054-054 04£44 £4£3I 41544 £4£4 441^(4 Ryle’S 4144 4^(41 44 I 8 

(4) XeF 2 , XeF 4 99£. XeF 6 4$t Wlftfo* ftu 404 441 vs 

vs I (4) 4<rra 414TO5 4J$£1&lraM*5 40414 4TH4154I 44 1 8 

(4) 4J14TCS4 55^4 ft£54£44 0310C4I ft^5 « 4T14TI 44 I 8 

(4) 0.1M 4TTftffi4-vflftl* « 0.1M £4#4m 4Tlftr£W> ftf 5 !^ 41414 04144 pH ft414 44 I 04£44 4 t ^ gl W 4 
'simiTra 44401 44? [Ka = 1.0 X 10 -5 ] 8 

(4) *|* 4^a Pi\y 4ttn 4141 Na + '4144£4 4)'sl(.<i 440 4511 44? « 

454, (4) 3Mft4 4414 04J 4414 04? >9^4 0ft 44l£^4 414 <3 4?T44 £44 I ^+^=8 

(4) 414TC4 41414J34£44 %41-£4t44 4TC4I54I 441 8 

(4) ftft4l14 44 SIC's #1 ? 44 >94^ 414ft4£^4 4I^4J £4414 I 8 

(4) ft£4£H4 444 414 - 890.3 kJmol _l 4£4 1335.45 kJ ^4 ft440 44^5 44 S114 ftW4 >94^ STP- £4 44 ft1>14 
4ftlW4 a£«l«H 4£4? vs 

4 ft4l4-4?fr«4 ^54 «q 

8 I (4) C0 2 4141 44 414 4014 444, ft^ Si0 2 4^4 441^—4444 44 I « 

(4) W144 4^-ftftnl 44£4 ^1 041? 

414, (4) 4441454 4C314 4I4TC0J ift ?£44j£H4 51^ ft414 44 I 

. .. . . _^ r\ w <-v y c\ 


<t I (4) £5Flft4 4^11441 4^4^4104 £4ft—4444 44 I 4 

(4) 44—94 41 c lft4 ft04t 4I£4 4£4? 4 


(4) 27°C 4144014 5.0g 4ft[4BR 44C44 ft^4 44 I 

vb I (4) 44ft4 90414ft « 4ft£5*14 94414ft 44E4 #1 041? « 

(4) 3414 4fe®10r4 4^45141 ftv5£44 414 041—41144 44 I * 

4441, (4) 'W-Rpill 03lft £44 I 94 414t£4I 4144^ Kq 94 5Hf*l4l41 C44 441 1 


4 1 (4) ’’ftm 4l4ft£4 ft00 £^44004 445414 44 8 (i) Mg; (ii) Cl; (iii) Cu. vs 

(4) 01$4 #1 ? 94 4T44I4 £44 I 0 

4441, (4) H 2 0 404 4^44 £414 104.5°—4444 44 I 

(4) Na + ’lie's 44, ft'jj Na 3+ 041444 ’IIS's 44 0—£44? 

V I (4) Pi’14l s r 44 *9 415. 4^44 ^1 ? vs 

(4) SI 94£4 R-94 414 £44 44 I ^ 


(4) C0 2 94 4ft4 04401 9 4^ 4 W£4 4 414 44? 

b I (4) 9 l 4 l 5lft4 ftft^l 9 ftSjlil ftft4T14 4£0 vsft 0^41 £44 I .vs 

(4) C0 2 £4 00* 444 441 44 £44? * 

4441, (4) sPJ14t5ft £4ft #1 ? ftftfil 4Jl£44 £4W^t 04T—4H4T1 44 I 

(4) £4l£44 4^5144 44 0 e.m.f 44£4 #1 ^lt? 










\s I 

^mt, 

8 I 

^mt, 

<r i 

*mt, 

'b l 

wt, 

^ i 

^it, 

lr I 

W?t, 

I 


d■'ii*4i (v»<|)?i)- sw? ,p rar 

R^HJ-VS ‘ ! J < hrR- £ \(f 

la^j s wh mm ^??ut aqs sam u 

bl-frl Camg— 


c 




vd+^.=<2’ 

b+8-e 

o 


*+\3=<? 

8 

8 

* 

*+0=<Z* 


VS 

O 

i+vs=8 
vS 
8 
8 
8 
8 
vs 
8 


W i pj ^T’TOzrt ^ ^5i i 

(a) stiaisTcait®!t aswtg, imbwsj ftarfnip caa i >a nE®Eaa ^waw ©Ega a? i 
(D wnr#l c%a ^fe«.pn#t araa aTEamar to i 

TO) $MaSn ftnTR can %Ji) Fe 3+ (26); (ii) Cl" (17); (iii) Cr (24). 
to amPta a4m j^tt R^s to i amPra a<rtn nraf't? (RPi©j , ]i , iI aiEntpm to i 
TO) ° cn. ataaiattn a*o fa .ft. man to*! co 2 aga n*^ a® natron ft*fa to i 
TO) emta-foeimcnst $EaaS%i n®nm arran to"i 
TO) <J IH ■a 'at*1_*1 JIH1 < )»K.'® 

TO a-wwa rota #t? atfft nraPtE® JOTa 'st^jbjth aiEaiRtt to i _ . 

TO) 500 mL g^l't 4.9 g H 2 S0 4 3%?® '’TICS I ©$ 3^E‘T3I 50 mL aftaMEa 10% NaOH S?'! TOT SPtft® a?tE® #t 
aftaM NaOH a?'! 3ETOR? 

TO) am ft E® ft%n anEn?t wwr 'TOTOaf to i 
TO) 'TOR $inaifiH arof®E® ftERt ’l^TO't’lETO TOW ft<R TO 8 

(i) Cr 2 0 7 2 - + H + + 1" -> Cr 3+ + H 2 0 + I 2 ; (ii) Mn0 4 " + H + + Fe 2+ -> Mn 2+ + Fe 3+ + H 2 0 
TO 4 l ^lW R TOE® ^a? SP Wifi'S anftlttEast TOffa #t^*l ®HTO‘TTO TOWTOT TO 1 

TO) TOT't gTO « ftE^-TETO nt®t ate I _ 

TO) 10% Na 2 C0 3 SnEnsJ 45 cm 3 TO 0.1 M H 2 S0 4 TO1 SPtft® TOT TO I H 2 S0 4 afnETO TOPTO ftaSI TO 

(a) nt'rt ana « at? to toe® #T ^a? 

TO) amrna totoeto sji@i©st ^3 a<R i « man to i 
( a) as toi nmf^® a^a ®^ ©aironaa man an i 
<a) si faro caiaia ana {taro aR ftfa to i ^ ^ 

<a) 4 aflt ia aa R&«iw 15 % awa to 20 ftt^TEC 1 RlauifBn tot sto « a^ig, to i 
To) iroaa Jjjalt R^'o_to e anan to i ^ 

(a) Iroaaa arof^ro caro an^firiaaia anj f^naroa a<fat to i 

(*t> ftai caa s (i) a^>a f^aa; ( ii) ^ >aa Praa 1 

To) 8.15 g laya fa?a TOnt® to® arta Raraa arofet arana a® srra fe?a areal atEa? [Zn = 65.38] 
TO) R®#ln fiptR e R®#|« faSaia faf^ara ffcaffc artaj caa 1 
<a> io% Na 2 co 3 gaEaa caiarftft a®? ^ 

(a) *p a?Ea® e aMlaa atEa® to aEar l^aft mtfaj caa 1 
<a) anan to 8 Na TOari aEaar Na + toiU i 
to) ar^a e Pri^iaEaa 1®aft ?aar^»ij ®E?ia to i 
( a) Sn 2+ « Sn 4+ to aE«TT caR[fl? w)aa a^tasTETO arroai caate 1 
(a) ai 2 o 3 to air? la^a to i 

<aj ^i-aaaa stweto araiEar aaa anaEa ®aa aat am at—can ? 

(as) TOaiaPid atw ate TOt to c'St® stlaataa to i 
( a) TOariro to RSQmia ara ®r ft®tro aata astro ? 

(a) entrant aEaat TfiPratEro -aui^asH faro aa to can? 

(a> ftaa-TO R>'iR> araaR caa 1 
TO) ^>ip viHaiijia C 0 j ana Ta^ sio 2 afta—artan an 1 
(a) gaEa ai 3+ ama aiwro aatf aai to? 

(a) 2s, 2d, 3f TOt 4 f aafaPTa^Eaia aE*o cara^rol a^sa an? ataa aTte 1 
(a) PmWi® TOta'jrora atfra ataPtE® wna anan to s (/) Cr(2^ (a) Ca(20). 

(a) p aaRttaasjETO aTffa caa 1 
(a) aaaa^Ta att tca^a a*aE^ ftan caa 1 
(a) catEaa aaa ca'j ^T ? 
ia) faga fl? gffi tairoa ate 1 

(a) ftHana an « at afaaE^a aEar at^aj #T? 

<a) waa atan 'fT? 
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c5^ 




x3> 
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M 6 










































































TORt, 

TO 
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i 1 

TO 


TO 
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TO 

TORt, 

TO 


TO 


TO 


TO 

^1 

TO 


TO 


(R) 


(R) 

TORt, 

TO 


TO 


TO 


TO 

vo l 

TO 


TO 


TO 


(R) 

TO, 

TO 


TO 


TO 


(R) 

8 1 

TO 


TO 

TORI, 

TO 


TO 

(? 1 

TO 


TO 

'TO, 

TO 


TO 

<b 1 

TO 


TO 

TORt, 

TO 


TO 

! 

TO 


TO 

TORt, 

TO 


TO 

V 1 

TO 


TO 

*mt. 

TO 


TO 


VO 

* 


1 ^f^rsTf C^lv^-^o^o 1 


R*ftfft*t 


<rts rrrt^ ^c'b®! R*fat r*r 4R*. ^n^rsi \5 estr r*r i 

^<?*c ^sMRfiara ^ ^ co 2 *f® Mft>*i($ Irrtr ^ i 


r^rr 

8 

8 

8 

VO 


H-R'SR <5*itfi ^Rl? V H1C^R C®l^> RC^TR ^RR H- < l r *5C r lR d'ttlR RTNTf W I 

bVC ^Nwl4l*J <^o ft.ft. THIR vfcoo ft.ft. 'aifit'er'i RT1R Rifts ®RR R*2t5 ^R1 3R, S.T.P C® RjlRfiis 
' a ll*J x © r 1 'Q ^R fR*tR RFR (bVC ^IRRTZTfR W*it?J <51C*Hfil 5TR i8.tf ft.ft.) I 


^1^^'5-i f^TJU't #t ? ji4^'Ci ft^RR RF5R R^ft>c.\s RtR Rt CR>R ? 8 

o .<?A RfiZJtR dRl$. bo ft Pit RRR rtr ^F5R W^R d^R FfRRt s^sc®! ^twtc^ dfiftIR ^RTR Rft^5 
^CR ? vO 


H 2 0 H-O-H TOR io8.tf° ft? NH 3 <SJ<$C® H-N-H R’SJR TOR ioV C^!? 


crr ftjrc c%i^5 o.b m hci 4 R bo ft.ft. rorm sir ^ Na 2 co 3 r^rtc wwwr rur>ri Rftrrn ftfa 

RFR I 

#t? $T$R TOR 5 <pft5<J> OTTO PTOKRTRCRR ^'ftft CRRl 8 

fttfrt* ^5fe<TO #t? RRtR ST^C^T^rR TO ^<WTCRR R^R R*TRt RRJ I 8 

?ftf CRR X f/j ^R RRRR d^M; (H) d'olss 1 ftR I 8 

fRERR ftftRtffi ^J^vivblW R& ft?— VS 

>W Zn 2+ (aq) /Zn (s) 4R ftTOR fto? 


CU( S ) + ZnS0 4(aq) - CuS0 4 ( aq ) + Zn^ [CRRt ^TO, Cu 2+ (aq j/CU( S j 


+ 0.34V <W -0.76V] 


^^5(g) raVa w 


^rt k p -« nrPrsimt siftRtRR r*r s 


^-vb^|^t RftsnR ^RptR> RfatR? 


Rftsm 


Na 2+ TOR R&R OT*5R RR TO*? 


vo 

* 


f/j 5PR RRR; fii; WI^RI^ I 


VO 

* 


vo 

* 


OT5 'il5di^C<P ^3^5 <P<5CR Rd® R^fftRRRS CRR I 


i~ TOTO RRTOIT ftfa R5R I 




p°H CRR 1 


vo 

* 



o 

* 


* I 

amt, 


i I 

amt, 

* I 

amt, 

O I 

amt, 

8 I 

amt, 

<t i 

amt, 

t 

arnt, 

s I 

amt, 

b-1 

amt. 


C^R.^51 




W Mg 4? ^mvt No ’tiic^ c*IHc<p R&ut yrOrc 5 ! ^rcfe, 

mi" 

(^0 bWl <?T*I S ^ , ^t c tf%^ I 

TO k c 4® *tr ft wt>© *pj ^t ^%sj ^5 *nra? ^jwt ^ i 
TO t*m ^vimh® dh ^s ’Ttf^bs g^ttn c^r? 


| ?rfBP«n^ caff^-^o^o I 

^ fa's)!?—fif^J a *aa 

TO) siMsk^k^a '5il*i^i (a)W f^«i e t ?5HlfD ?<fat to aj?iai ?tTOl c?ro ft ft Pi^iwi S?^ ^s?rt ?T?? 8 

(?) ?jk?a ?ft3 ■ > i5) < wj1^C l *fW (i) (U) Rk'sMmaia ^31 ®? v tli*i TO i 8 

(?) f?®#t? ftp*^ e Pi'Sfla livE-kia ?t?I RhU ?tf?sj w? l \s 

TO 17°C ^miami 105 kPa 5TW 600 mL «if*WR ?TR ’lift? ®?? TO3? TO! W i 3?1? TOPTian <3 me? ?JRlt>? 

toito « m to i [i7°c tor®? ?i% rc?? m 3.25 kPa] 8 

TO) TOT*! Rea? c-k*? 41*44 ?)Ma (aiylia 41?? 3Tt?Tt R? 1 

(?) 'Mlini garffc w? 1 PCi 5 (g) ^ PCl 3 (g) + cii(g) ai pci 5 ai? f?c?NsR Ran x ?w K„ 43 snPwm 

§1WI TO I _ ' 

(?) c4fafa?i?-ai? a?? toj^TO?? ?t??l i wii? c?t?? to*toi ?rr?jT to i 

to 95% CaC0 3 ftPrt> sto??? r^r? 200 g to toi» to»^? Rt?iHro tow ??t? toto? to toito 

co 2 ?tr ‘ p trb'?xt ?iw ? 

TO) TOT^U ft? ??Tt$t> ftWT?W? aroflt ?*?fTO ? < fal RG I ^+4=8 

TO ??Rgro arofit ?c?f5w? ?f^f ?f?f&fro wr yraffi erotism R?rt annw cro? 8 

TO 'ilia? *lli ft? ?lia*i 4li fRim Riaa *HC? fl'oka Raff'S? 4 

(?) PtRi tytTOnami A 'Oaws 0.016 kPa I ais 1 ^ '51*1713751 A'G B 'ost'ia j i*i(.*)Hla 'stl'i lJ l 33t e t? 

TOTt 3TO1FM 101.325 kPa '5W TO^snij B TOW? TO’T&W TO I 8 

TO) TOR ’RTO^sI RSOfllW 24f6 (TOiR 'SHWI v l?>l l t jf6? tTO^ f^TR TO? >W *1% RRlflTO TO W?H 
w«rre 1 

(?) Pl*i?l ^W 5 ) G M[^ ?**R TOTO ^ WTOT51 ? '®(ata^ 1*1 ft3R5 ?IWt TO 11 

(?) NaOH « HF TO 3TOR TOR? TOT RtTOH TO! (-57.34 kJ) TO CK? TOPt TO CTO? 

(?) >TW TO1? g?!?? TOTOJT1 2 x 10" 3 molL -1 ?W ^ 3?!?? pH TO ?W? 


TO) al<fla g?*1 ^t? 'si31 a alvla 3ac.“la I^TO-TOtTO TOTOI *T*a I i+'S=8 

(?) ftf&ill? 'SI^ ’ft? W?t« W, TO 1?lTOT? H&lkTO SH?PTO TOTOJTI? <)-^4l«i?lf ; S^ I i+vs=8 

(?) 1%%? ? TW? yTO Pjf^ T W I ? TOJ? ?Tt?Tt TO I__ ^ « 

(?) AgN0 3 3?t?? ?•? ftw 5 Rjlf^iala ftgj? 10 PlPit TORI TO! TO I ait's ^5 ?(a*tl? Pt'i'sla ?f^?i ?W? 8 
TO) TO*HW? ka“a“ TO1? adit's ^?I? NaCI 3? CTOIR ftaR? ? < f?t TO I 8 

(?) 3?I? KMn0 4 3?? ?I?t CTOR RRW? ?f??t? f^^fel? ^tl% ?<f?t TO I 8 

(?) NH 4 C1 Oflt? #! fl ??W? ?W? TOS WW I 8 

(?) 2TC TTOnnarra rWJwr ?tiw? ?<f^i ?^-?<fw? to i « 

? fast?—tro ag 

C^ 5 ) R-^? TO SI ^t*Rt I 'S 

(?) TOR CTO%? C?R pTO?1 f?ft?t?? ?? ft ?fo4'i? ?CD? ©?I??‘R? W?M I ^ 


(?) H 2 (g) + I 2 (g) 2HI(g) Rf TOl fel ®?? TO?? TOR SP5T? TO? ff ? ®««? ??TO gf% W?W l 

TO) TOTO5 « TOWtW? ?t#W W? I ' « 

(?) TORnt®? -sjai c?ro $w?^w? f^m? to i S" 4 


(?) tot aro 'aiMRa* (aliaI ft? Sal^a? Rg i 

TO) CTftW? TOlftTO? 3?^ ?fm_'Q C3%t^5 ft's 1C? ?Q?(®'S TO 'ST TOTORI TO I vs 

(?) ?<tTO W? § (i ) 'SWRI^tti (ii) ffift ' R^t tl ? | <5> 4 

to) ?St?TO ?R HC1 ?mt? TOI TO CTO? 

(?) ?TR « ?TWI ? ?t?T ?T<^ 7 W?J 

TO) K-3? iSi.'S? tw?^# 3d R?ff5tW *rt Ptl? 4s ??f?5tW ?I? CTO? « 

(?) A1 2 0 3 ara ^8^ ^? I 4 

TO) ?R I *IH4 RTTOTO fT? 1?Rf5 £?Ptfj W? I 
(?) XeF 4 G XeF 6 3? ftJ l l>)l^«S TOT^f% TOTO TO I 

TO) TOyRt C?TO RTf? HW?? ?wf%TO 'S|) l g(v|P)?R PWH RTO TO CTO? O 

(?) TOT? ?TR RftTOt?? gf6 TRI3WI 4 

TO) 10% Na?C0 3 g?t?? ?TOI3t C? l ?lBIDc'S f5(% TO I 


(?) Pbih? qfc ?j??m w?i 








































































8 TTWjfta s J llU'i-3®T s l < 131 

s, i re) sna$$ fajja aftatft ft? %a Rbj«. aftatfi aa—anan aa i « 

TO Bata Na + ^I'olta ‘HI'S < mc< ? ^ 


(3) c®iM9 *i Incite.*? '5'S'*3 Wl ^cu, aftaaana CT4 l 


f~~<ic*tT?? c-q 1 ^S --^.o b o I 
? fasW-aiHl^a 3^ 

i I (?) anrea naaa ijai #t? sum^pi^ <i'iw asia pv = nRT a>il44gf& afeamn asa i a 

TO ’rtra mate H-3a 'sramta '=rrc*rr^n asa i a 

TO C33 8 (i) afaa a^a^tfe, (ii) TOtrerctna i . *+*=8 

TO 20°C Waiatni 348. 74 cm min 0.842 g 3asfl) ana 400 mL 'stliW 444 area I aiiafSa artafta <5a W? o 

3441 , (?) mtPre ma area aca? 'si’tws at*f*ta waijai fa^a aa « anan aa i i+'3“8 

TO 3nataft -ft? grata a a ca, tesrea ftfoat ata 34414 % alaa^wa aata i i+vs-a 

TO 3<?ii; aan aaftf^tna a^itppia 50 ca. aca R&«rfDs 75% aHji ww aa ana sretnwa? 8 

TO 1%m(CT)«a$ ( 71)4444 Tjaanacaiftaaqa’—ananaai « 

* i (a) aaro#) catena at^acarft « afeacarft catena war#) JaPratr anan asa i a 

(a) aBa^t s^s a ' a t , i < i’^t ataa area aea? 5's*^t fal^at ^t? 's+i=8 


TO 15.0 mol < H 2 ^48 5,2 mol i 2 'sajfct't aaea 10.0 mol Hi fc«,aB aa i Rftaiffia mntgaa nnat aa i« 
aaat, to) nntaa nlw^ #t? nfaae^a catfta ftatf^cat earn 8 

<a) ftHsara an aare #t 441 ? 34 ft aan asa teata cangaeaa at P tqi a i at%ama aa i i +«=8 

(3) atf $caa aea N aOH 3a «#a saena aw ci 2 3a faron a<fat aa i 8 

(a) an 34 atnfaa R(&«ii aare gat ? tsatnanan anan aa i « 

o i • (a) aafeat #? aaf^at ^caa mmem k c 3a atPtntat affcataa aa i ‘ 5+«=8 

TO a%aa aawn#l a^ jatia awt? a a*aa ^l«iw aHa'aa >aaf& Saiaa a a a a<fat aai 5+«=8 

(a) ^itoshiS) a ataaiSt R0 “sji airo awi? 4 + 4 =8 

TO 2.5% NaOH sacaa pH fa^a aa i « ( 

aaai, (?) at^a gi$a caro Na 2 co 2 ®aaraiaa a^at aa i 5+>a=8 

<a) araia saa arro awi ? aiaia sataa l^at toH*i arTarr aa i 8 

(a) caiaa ataaaftroag ©aia^aaa a^far aa i 8 

TO satamaa ^aft a^aia 95% CaC0 3 aro i ag, hci 4 200 g ^a w taa aftfa stp cs aa csPiWta 
co 2 ateat area ? « 

a ftaw-a?f¥a frsa 33 

8 1 to) arrcaa alaat^a aStasaa araaia aia awwia ^jb stfearaa a? 1 « 

TO H 2 so 4 ^affi caroarfl jfrrer g aat^ caa? ^ 

aaat, (a) aia^ Baa ■#! ? gaiaa ?<Pi 4 j 4 {tai caa 1 . « 

(a> aaa^a^ airo ata? e.m.f. ^ 

<t 1 (?) Rra ari^fiiTna a%«, ftz*m aiai ai >aa f^ r -H a^a a^iat aa 1 « 

(a) CaCi 2 « AICI3 «aa aiai cai^ aRa wai#t aa^ caa? * 

aaat. To) Na 2 co 3 >fla a%a Baa aiaa§f caa? ? 

TO nh 3 a«p 5 h-n-h 3a a*aa cata 107° caa? 4 

1 to) aasa fafaait atajta^aia fea aiaaia—arrait aa 1 o 

(a) aftaaa^TO ^ aa 1 (i) fH + ?H = ? (n> ' 7 4 n + ? = ['c + 2 He. ^ 

aaat, (a) aaataanjna h 2 o ^aa fa 5 ^ h 2 s aTPi caa? « 

TO arcaiybiftfo-p q 3 i ca i (^RR>4‘ "c i ^aH aare •ft aa? ^ 

a 1 (?) aaftS « 'aaR'Giiaa at^aj caa 1 « 

_ TO aaia Pb 2+ ca ‘H I s-p i ^ Rflan ato aa 1 ^ 

ataat, (a) wtaa-Rwtaa ^aaa at 5 —anan aa 1 « 

TO Cu 3a 'oRjs^Is ft^a 0.3394V aaia aa? ^ 

v 1 (?) aia4 atpaa caca Bataa aai^a <3 a-aaiia RiyRa araa a^faT aa 1 ■ 's 

(a) k c 3 a ma fa aaae 'pj at a^ta are area—anan aa r a 

aaat, (?) ataa aRaill « afee, ftrewna -sreat at^ caa 1 o 

(a) areata RR><ji ^ ? ©ntaag aro 1 ^ 

& 1 (?) atgfta a4ia ataf'ta ^)ata T 'retacat ^1 ? >a 

TO caiata « cataia aacaa near ataaj #1? ^ 

aaat, (?) ftrf&t a i ®fe i caa areaa caa 1 Htfo a i6 waa Rsrapt Rro ^ 1 « 

ta> Ne 3 a ajaata caa 1 ^ 
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| c^t^-^obo | 

TO Pl'ol’l TOTO 

(a) CSTO '5JJ1W ft? WW PI, 4af© *11151 ftgw caH TO loan TOlPta 5t*t ^ TOTCaa CSln TOfWt c4a^ fiRIcna cal© 

■ blHd *j c 1*fC“1S aTO*1 I b+8=<? 

(a) TOilfta aTOa ft? 4 T*R flTOn *lf$® TO? ©TOTOTOa ajtan a? I « 

(TO 'TO-aiaa Ul?(J*llwfi ^a^tf© CTO I ® 

(a) cs^m^s I^QjJiWd 0.5 g-Ca TO^n TOft® aat® ^ 0.05M KMn0 4 gaMa 5 mL stmtTO TOI 
©^ TO*? f%f$ma (,'3«rl(.»is •l's«pal aftst«t aa 1 8 

(a) >aaf© ^ *#f©fea toj 5 taf© camftta ntarta srcatro—'anan aa i e 

(TO TO. H 2 S0 4 K 2 Cr 2 0 7 KI-4a follmid TO®lf® a^taan R&«ld ' TOTOnj cto I o 

(TO crona ®t*t >wR»*<w 533 cto to? ©mroTOa anan aa 1 8 

(a) 17°C ^PWiara TO? 770 mm (Hg) 5 TO 600 mL <si%eR TOW *11% ©TO TOTO aat aa | 17*C ®mtatm 
dlCTO 51*1 14.5 mm (Hg) I STOW ®T*mii!rf « 511*1 ©^ Hjlt-ns '=il»i's»i « TO a®? 8 

(a) *l$USjll*Wd 'TOTOn *1% ma% IA « VI1A g|%®— 1 <3 17711531 aa I 8 

(*t) ftTOt « *11$ aTOn ft? f^TOI a 31$ a**R ^n® TOOT#) aTOn — <JNJI aa I $.+$.“8 

(TO ^ ©ffrilla fti&St « dlaWPta Rftllld SCTO TO$ai <?W I • 8 

TO WUlfilfeM 10% Na 2 C0 3 gacaa TO^awii IMs TO I « 

TO) 'bdi J ( ga*t ft 7 TOH 3 TOTO ft ft? 8 

(a) TOTCTO Ml^'8t'qu ftartgiTn cto I 8 

TO “aiaisifta arnnaro nron TO^jtn ,, _nnan to i « 

TO 20 g CaC0 3 WTO §<*,*13 C0 2 -TO ’TOJ^C’I Na 2 C0 3 -<A *lfit*1® TOTO 'lf5*»l c t ^>P5^> Wl'bl SITOW 7 !? 8 
TO) 2A —> © < m>i; 4^*1 R'slf! fttou 4Jd iTOlTO 5r5TO5I*t dliil ^RII 8 

TO «tift?i *pro ft? nifta «ii«P)4 ^ c ito tto pH pro ffeiro af%^t toto? h+va-s 

(*t) 'ol^ < !, Redd*! 4^rc @tis't-R<*is , t afen—<uwn i ^ 

TO TO1<R !Flt-5TI*TOT^E, ^#1 « >1l»HH«d 35H 'STCTO TO TO3CT -1109.17 kJmol" 1 , -394.55 kJmol -1 TOt. 

-297.3 kJmol -1 TO1 ^-TOJI$TO?I *1^ W ^ TO I 8 

TO) ^5% f^?m e i toi toiRhi ^ro TOr qf^ r a ra «n^ TOf^t to i 8 

(«l) ftliuid anr « TOfd^C^d TOO *t1^I (?N I 8 

TO toj Traroa csn©% ^irom to i 8 

to 27’c ^tnrora n 2 *irtroa rm.s toi to i « 

afasw 

TO) *mroa ->i?lTOa aro'Fi^roa af%^i to i $. 

(a) jero wa i 4 Praw tototcto twasJSal^Tia caare i ^+i=« 

TO) TO1TOI e.m.f #t? ^ 

TO pci 5 *iJh to®? tow nci 5 *i4r toto toi cto? « 

(TO 5.(.*is>5t*is 5i4 Uto to 1 ^ 

TO SiCl 4 TO^ ft taft® TOW CC1 4 %5ft® TO TO CTO? « 

(TO TOp^tro ftaa ft? ftywa ©TOTOrorqTOP to«Pw toto al^uia *j«ra tou am to cto? « 

(TO XeF 4 « XeF 6 ->4a TOlfirf^f CW I A 

(TO Be ^a ha TOa^RM *1% B TOJTOTO caft CTO? o 

(TO Zn warn cata to cto? * 

(a) *sa aaaa aroa ft? . ^ 

(a) 'a^a^t , as « TO^roft TOaa ft ? ©roroTOa caa 1 « 

(TO ©TOaaaaa af^caa aacarft aro anan aa 1 « 

(a) s.t.p c® 1.0 mL h 2 TOtca a^a atan f^'ta ami ^ 

(TO TOrm a ia P t w Cr« ai ^a f^<ta ami ^ « 

<a) Itoto aftama*tcat ^ am— (i) LiN0 3 -^-> ; (U) 6 2 c + ?—> 5 °B + 2 He. ^ 

(TO sp 2 aiama ©ataaTOm anan aa 1 « 

(TO saw Na + ft^cn *ro aaca? ^ a 

(a) 'TOro't ana aftamn af©it am 1 o 

(a) Rfeo ancaa caiw^t *pn can? a 

(a) ana® cna s (i) catatro; (H) %nam 1 ^ 

(a) MgCi 2 >aai aici 3 ^a near cant© 'nf aa aaca ift <4a^ can? 0 

(TO ^af© ha aa ftfta ia 15 fSrf^© 1 ftfenfta ata aacaa aia ft<fa am 1 0 

(TO s.t.p ■aaa s.a.t.p aac® ft ^t? ^ 



























































5^ "srtatfaa fJPTCH-sWsi *131 


a psaP-dHIijaa <35 :s r^? 

(a) «rM 3rW ft ? dCii*i, bPa <3 ^jlcol’lltbala ^Ma 'ali*l 3TP 3 rft^ ! 3 c lf? 'Snails gs? I 8 

t’*!) caigifig a?an ft? agsttgrc 3 afrt twalpta a<Pt aarc siafS carartna >fv«rn a eaten an can ? anan 
aai s 

(*t) WKfta 3tan ft? WKfta ntae^ ^* 1^6 aTtaTt aa I ___ ^ o 

(a) >^.0 g cacc > 3 ca AituaicjpiPa 3 Prea a^l ^'4 <>cii ca aPnta co 2 P^fa an area ^ 3 nPa ^st's 

'bffo raL “?K < ? OTm gaa aciji«ti a®t I ala a^HfDn nanTat P^ a? I 8 

(as) nrrena nfuacqa ftgsp<je®n a<Pt a? i 8 

<a> aantga n nfo ^ara l, m para aca 3 aPt?rn n?an s twin n«an Pfo aa i 8 

(3) aan-aan gaa n^Pa arsofcd ^3 cviras qnpja p^rfW atan a<Pt aa i * s 

(a) b cftti mpa aa o.o<? g sea h caftt 31%® Pnrem a^a nt?m p<ta aa i a 

(as) mrena <ji v M ft ? anan ^5 cata ftarea wwPa aa P^fa " 4 ai ara ? 8 

<a> Pmt « ait-a’wn -ft? $nan c m arran aa i 8 

<a) Pcatwn mn ft? PCi 5 (g) ^ PCi 3 (g) + ci 2 (g) Pfoatfta Pcatwn mart a arc ®ara Kp 4 ? aia P<fa asa i 
(a) o.5 m NaOH garca pH aa? ^ __. « 

(as) awPa catena naent#^ ^aPtfcj a waft catena wtaPa SaPfr atanaa anan aa i 
(a) ‘wisiuss fafta •’jjaft a^Pt aa i 3 ^jesta ntareni ftarea te*&ena bi®f faata a“si ata ? 
ia) ataiafaas aiarra ^a i aarc ft gat? a i n i aRa x i v r M-mn af%%—©amaaaa anan asai 


(a) tntnfta 3pa, atfn « vtwewena antn apt wnnnpP nn i acv -iraw kJmor 1 , - kjmoi -1 a 
- ijrH'W kJmoi -1 arc fnafna 3 Pews aytira atn P*fa aa s 
(a) aan^C aan$5 Rcaiawa a*af^ a^ ^a i 8 

<a) "!">? caaa ^? 3 af& carcaa aia o 4i^3*ii^l a^iat ^a i 8 

(a> aaa sa ftftat aac® ^at? 3aa ^a Rfisisi caa ^^a a^faaa al^^i ^a i s 

(a) Ni(N 0 3 )2 sa^aa aaj Pea «o PP1» <?.o ^nPaaia ssPa 3<iifVs aaea ^jitakw ^ afaata Pe^a war 

aea ? _ o 

(w) >aaataP ft ? sata wa ca, Paa area Pffai wia 3a«naP aPafeaa aara i 
<a> gita ft? gita «ew aPera cam $<meaa ^aftP aftaaaaa a'fat a*a i 
(3) cata a^aic aa Ifa tfrjwi a^rai wa i 
(a) am? gaa fmea pH Pia ana—anart wa i 

a Pm*t-a?fa«5 ^aa 35 

(as) »Pra ataPns aitessreweaa wama anan asa i « 

<a> Sc >aasfi> d-aa cPa aoat ae^e wamwa cap aa—anan wa 1 * 

(w) wnptwaa a% ft? 3w$ afra ataawPw atan ^Pra area wtaPwaa af^a ft^a aPafa art wtaaaa 

^Tt^It ^ I 

<a) attain ?Piwr6 a^ ft? ©ataaa ar« 1 

(w) mcpaaPt *8 maatft P P>«ii ^>1^ aea? tsataan aw 1 4 

ia> s.t.p c® 1 mL aspa-sFttwwrt® anea a<an P<fa asa 1 * 

iw) PiPaw ft ? tat ftwrea aa aPafa wca ? 

(a) Na 2 co 3 aa w^ta gaa mfta ewa? anan a*a 1 

(a*) a’1^ ass a^fcan ft ? tata anan wa 1 4 

<a> CaCi 2 3at NaCt 3 a near cwpflt caP wtaPa 3at ca*a? ^ 

(W) pPi at®ro ft? tana PaaR Pffata a^tar ara 1 
(a> a^casss caa s (i) amSta ; <u) feaant r 

(a> a1t 0 3 3aP §s5a^t wwtt®—3ata aa 1 4 

<a> 3afe g aa asa Planta 3taPsa nmnait 0.60 moidm -3 arc 0.20 moidm -3 3 ata carc 15 min ana area 1 
faffatPa ata gaeaa ata Pfa aa 1 ^ ^ 

(a) attesrewa a’aa ft ? tat ftwrea aPw aa ^ataanaa anan aa 1 
<a> gaca Ca 2+ ftwrea aat^ aata? 

(a) a^Pf’^s Pat caa ° (i) ataa a^aa; (H) 'oltaa 3 eaaa 1 a 

<a» saaa wna«naP ft? Bataan ato 1 a 

(a) A 1 C 1 -, 3a w% gaa 'stjj<ft_anan aa 1 
<a> ape, atataPa ^*ij i«q> « wnrctaretsig gaa ft ? 

(a) Sataanna sp 2 a?aaa anan aa 1 o 

(a> stp« SATPft?_ _ a 

(a) smaa ft ? smaa Ptfata war 3aft Paa acaa -^Rt aca—anan aa 1 
<a> aaa ntPrc wrea can? 
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| fanc.«iT> c^rr^-^,oi>o I 


m nrrc^ *p*n c*t*j i 8 

(*l) S5f|j <3 •*{$<? ? v5il**H^ ^TNTt W I ^+*=8 

(?t) Rf^u!<i ?R©t Tito i ct, f^gfa R&*im RR>*i<:4<j stwRrs wrtarra 


i+o= 


= 8 
o 

b+tf=8 

i+ 0=8 

*+*=8 


^Rt, 


<1 I 

Tsmt, 

br l 

^Kt, 

* I 

^Kt, 


\5 

8 


8 I 

*m\, 

<t i 

Tsmt, 

'b I 


0 €^ %i i 

TO) 27 °c Rmtarra 22 g TOf 1 ? toj 1 

TO) '^iq* CTO ft? “J 1 ^ TO1TO3 *t&*l **R8. TOR fq&al CTOl I 

TO) slkk^m ‘ S 1TT I 1 RT 1 *R ■^afi! C®T^I I 4 ■'joss RKJR MTtCTOI ^?f Mt«W J i51-«T>5i e t Sff^l W I 

TO) w ?wt?rerc ?j3i aft T^s « RRjt ^ i 

TO) RtWR <R8. ’Flfa STtRIWI^TO? ^ vyR TR13R — 100 kJ mole -1 , - 295 kj mole -1 4R8. 

-11 kj. mole’ 1 Rff*! V5ttRtWT$753 RTOiR «T*t ftrfa TO! I. 

TO) tor rrti nvbm <m i 

TO) *n- ■uiiDPiaiitM ftf© ft? ftrciR fttaroR ©*ra vsmrart « •5tc p m stsr to s > > 

N 2 (g) + 02(g) ^ 2N0(g); AH° = + 180 kj. i+i- + i- =8 

(’ll Wi a?«t or*. TOmH sri ft? to^H brtor ^rMst^ croi i i+i+^-8 

TO) 30°C RTORiaH kR«. 700 mm (Hg) TOR 500 mL N 2 (g)->SR ^ RTOT1 TORT RRI vs 

TO) TOh ft ? TO'rf^ RATO'S v£R8. ^*1 R8t < Pt'ss RTO7 RtfRSJ CRR I i +vs= 8 

TO) RtaPTO R**R ft? 4TOW (TORI i+vs=8 

(*t) R8j^F*R 1>Wl TOR 8 (i) ai$*(ll3 -’^jl'wl'fi R^J; (ii) v s>f\» <! i SfTORR I ^+^,=8 

TO) 25 mL 0.2 M TOlftfaF 4ftF5 3RTO 20 mL 0,2M CT l foaiH Aft tgWft© 3RR TOR RRf RRI ©RR^ RTOIR 3R£ f 
pH RRat RRI (OT9R! TO* Ka= l.Ox 10" 5 ) I vs 

TO) (^v»S( fJiI^ol 'aiR'l-$.(.»!a^rbc's PitHS R0>«lfl> J l*('al 'TO! 8 

MnOj + H + + Fe 2+ = Mn 2+ + Fe 3+ + H 2 0 i+vs=8 

(«l) (7N 8 (i) »R«t CT^i (ii) V5fe< dWIIlR-F Rlf?I I *+*=8 

(«t) pH ft? vsiijjPi^ jjepfSI CSRJf pH-CRR af%tl 'TOII i+vs=8 

W) ®P5. H 2 S0 4 -4?t $aNfviC4 25 mL 0.2M FeS0 4 gTOt5js Wtfa^ ^31^ 0.1M KMn0 4 S?I c t3 W 

TOTFSa 4s)<Fld? vs 

(^), alSc'ta <1*181*1 v^TOTOl ^jsrfll 'S <)jNTt' TOT I 

(«0 <mi<wi^< a-^ « frowiH? <?R i 8 

(*t) F*5 ¥t^l W 8 (i) RfgstR 1 1%; (ii) jIWUlPHv (<(4UI< TOS* ^ I ^+^=8 

C*l) Pi(.<p'i il^daU 50 mA f^J < ' ^ <l<v» 5PRI ^1 5*11 <>jkale's W SIR , V5T ? t c RI ^?T I « 

(^) RRR *0R S^F ^1? SI vfl<pe<? R-i£|^ 4|H TOFTI I i+^=vs 

(«l) Fe 2 0 2 k? vsi?F 5 ’MR I ^ 

«s) JC®?I CTOII 'STHRIRS Hl^dJIWH *l?Rt^I ^T-F^ ftRR <7R I vs 

(«l) <1^R sTOTRf^ Stfen ^Tt«m I * 

TO i<l<*v « Pipis>t.»ia <rfsl ^TOH I « 

(s|) v^t SF51TOS #t? ©^*1 R8 I Ci 

TO AICI 3 vfl 5 0^*1 v^JFTsff TOl? TOTT^UT TOII 
(*t) *tfra Rrnf^ Mn(25) 4?I (23^ e *1% ^4st TO! 1 

TO) AI^CSTOH TO*R TO? >fl #. CTOII *+8=vs 


(«l) TOlfTOs TOTO5 (?PI 8 (i) ’T5R TORRi (ii) I 

TO) W 4< s -RI c lR< i fallal >f)? © t TR3 c PR TOTTRTT TO! I 


(*l) PiaRBFs R(a>abjt'il 8 


(/) 2 92 5 U ■ 


1 

on ■ 


? + ? ; (ii) Pb(NOj ) 2 


A_^? 


r^- 


TO) j-RR f Vft? crro to, Psr Fka TOa ^vrorf 5 ! aR<^w< totr i 
(^) La»j)a c<1c *ia RR Rln *F 3 s (i) Na 2 S 4 0,;; (ii) KMn0 4 ; 
c^) *Ffra -hkRsi ? © t tR3 £ 1 7 r rtt%i toi i 

(R) Ca(OH) 2 *Ttte S<% Be(OH ) 2 *tT%vo CTO1? 

TO) sTRraPro ftf&Rt n©l>m< RB>?ir< to;<j 1%5rf& *n^ro <?w 1 
(*l) v^a-TOIfTO fRFl-TO ft? af& ©tiRjR RO I 
TO) «ijrtoj 5 ft ft? fafrowm to^ c rr^ <r*i 1 
(^1) HNOi ^ 8 . H 2 S0 4 R*?! TORf© volavos ^ 8 . TOH ? 

TO) sJRRFTO RRTRTOT RRTRTOt—©*Rj 5 R 3 t sR1«t TOT I 

TO) AI 2 O 3 voTO© ©V5tff[ vsont®—RTOJt TOII 
TO) TOk« cmf <*iW> ft ^<1? c,vi)l< ca*i w wa TOR R&al TO'*! I 
(R 10% Na 2 CO, aro'R TORlSIt WWlQItw 3TO*I <R I 


\s> 


VS 

* 

i+^=vs 


/y 6 As 6 





































































^5 'STWjfsto ^ 


I Pm cs iv^~ > o | 

^ R'oM-hmI^s* STO 

I TO) Sl-^n <5 TTP = I ? SR5S SlTSSTJCTO ’tilt*™ WSS CSW RiyRra TOSS STtSTt TO l 5+o=8 

(S) Sfas ^tft ^ ^tft ^^Ita ‘/ TOft $t»i<riai *^TTO Stts? 5’+^=o 

TO -|«j<p cros ^c°i ? 4 *fi; ctocs* siR ^ sitisist^ s*fat to 1 5+0=8 

TO .W* ^ STOTO (<m 1 atm. 5tW 250 ml Rt&BTWS *RX 600. mm (Hg) RW 500 ml qfaflflrt STtSW 4TO3 

1 PitIfi VIE*P 'of® SS1 ^ 3TTS T?T3 TO5 3.CS ? 8 

*SSt, TO STOU^ 3&S *Mt^ CTO 'WTO 4S fTOrt^ft S*faT TO I 8 

(S) 3?TCt$T ^S)il Sft^TO / 'Q m ftstS TO3T TOSft ^t^'i Slot's SICS CSStO I O 

(3) ^IW TOR 3f? (RTOsJ^R tStfH tsft^FRS ^ #t? 5+0=8 

TO 5 ooft STTO Rw SITO^t CSftCSS 5 5 ftftsfR SSI> TO I 3lift ^TOtn n > 'of5 <pl4*i SSSt^ SS1> TO ? 8 

^ I TO TOTCTO ’UR SjISH ^(t CSS U A ^JtST SW CTOS SjIc™ TOSft^ TO f^^fCTO ^51^3 3fTOt TO l 5+0=8 

(5) CTOTO TO3 SSftTOS ^kSlt ft^5 TO A^ ^RTO c t 3 T5 STTSH TO I 5+0=8 

TO TO^S « ftPlTOTO oft SPj M tI 0 oft £SSPJ*IT CBS I O 

TO 60 ml 0.5 M HCl, 40 ml 2M HC1 *RK 20 ml LM HC1 4TO5 ftPlCS StftWTtS BSCS* TOTO 250 ml TO! 

TO I $ A$F5 gncSS SHt ft*fa TOI 8 

Nst, TO fts^i ftftni ”#t? $cs8Pft WTO <sisfca Uto Rftni srtsrt to i 5 + 0=8 

: TO W^ts %«T #t? Rsp^fts ftgcTO TO«pTO 31TOTO St^fWT <}<TO TOI TO ST CTO? 5+0=8 

TO ^<^TD R&«i tossg c*rc to *u—TO<n to i * o 

TO RPW TO R&illf! 3t?lP®^ TOWlt TOI 0.2 M TO TOT ^ 10 (RTTO 

TO I 3t?lP*5^ TOTt3ft 0.1M TO®T TO TO?? 8 

l 0$) TORtM R^TO*I ^t? 5il^ fc R^ sp^ ^IlTO'I TO^Ut TOI ' 8 

TO a ^trtPt ^t? tor ^t%i 3%^cro ^tt_^nro e m ^ttot to i 5 + 0=8 

(*t) 'Q ^FtW TOW ^? HSO 4 ^ ^ fa CTO RR 'Q R^t<P^> I O 

(R) Zn(s) + Cu 2+ (aq.) -> Zn 2+ (aq) + Cu(s); A Rfo^lfl) tW ft? [Zn 2+ /Zn(s) ^ Cu 2+ /Cu(s) 

^f^ < WtCTO ftwtTO ftTO TOtTO 3 ! — 0.76V + 0.34V.] 8 

PTOt, TO ^fft ft? ^RR R4 RR TfTOTR frBl W ^TtTOTO^ TONTt TO i . 5+0=8 

(*I) R^oIji to fiftijl "^t? ftsla TO Rft?It?I ^1^ ^CTO R^fTO®! Sfft^Tt TO I 0+5 = 8 
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f I TO) TOftt « ^SfttlTOS RCST olt Rt'ftj CTO I 
TO CRRfS BPS 6 ! 'Q CRtTOl BR®! TOW ^ RSI? 

TOST, TO) 9 T^R Rt?ff®tW *44lt C^t 5 ! Rt3! ^TTO TO^SR TOS—SIKH TO I 

TO 'JJB A^S 'G 1 ?TSWS 3TOR RR 55 TO CTO ? 
b l TO) CRRT WR ftWT^3R"CTO R?tTO c fTO CSS I 

(S) Wtftm SftW (TOCSlftCTO SCSI StST TO CTO? 

TOST, TO) A1 2 (S04 ) 3 4? BSCTO pH-^SRR 7 WTOT TO CTO? 

TO NaCl STftw BS% ftf TOSWtTOS TO CTO? 

I (TO NCI 5 ^)S C*l5 ft^J PCI 5 4S 'aiRovq 'SlCS.—ST NTT TOf I 

(S) NH 4 TOUR ©SPW TORRES ^13 TO ? 
amt, c*) wm 11 m ft? Cr 2 0? _ amiw Cr-4? ^m c m«?U1 fstfff ^ I 

TO 4Sflr ^PTS STOW 2 x 10" 3 CStS/WttS I TO^ftS pH- S®Rt TO I 
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h 1 TO) ^thh $,TOgH ’Psftw Rein rwi ftsR to s vo 

MnOi + H + + C 2 Q»“ -» Mn 2+ + H 2 0 + C0 2 

(«0 hno 3 « HCIO 4 ^ ^rc«tj c^mfS aiRw-ftg ^ ^ 

amt, ow «tt'5 amraf^p aftm—^rwt w 1 
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